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Have a seat in the highest-performance pri- 
mary trainer in Air Force history: Cessna T-37 

Settle back where nearly 3000 student pilots already have come to grips with the 
thought of learning to fly in a high-performance jet. For many, the twin-jet T-37 
was the first plane they'd ever flown; for some, the first they’d ever been in. Fast 
company for our airmen of tomorrow? Decidedly — for that’s what tomorrow’s 
aviation demands. But good company, too: seating the instructor at student’s side, 
the T-37 teaches modern-day primary better, faster, more safely than ever before. 



World's most experienced makers of utility military aircraft 


AVIATION CALENDAR 


(Continued from page 5) 
Academy of Astronautics, Paris. France. 

June 19-21— Institute of Navigation— USAF 
Symposium on Supersonic Air Transport 
Navigation, Western llills Hotel, Ft. 
Worth, Tex. 

June 22-23— Eighth Annual Symposium on 
Computers and Data Processing. Denver 
Research Institute, Eikhorn Lodge, Estes 
Park, Colo. 

June 24-27— First Reunion of World War I 
Overseas Flyers, Air Force Museum, 
Wright-Patterson AFB, Dayton, Ohio. 

June 26-28— Fifth National Convention on 
Military Electronics, Institute of Radio 
Engineers, Shorehani Hotel. Washington. 

Juno 26-28— European Symposium on Space 
Technology, British Interplanetary Soci- 
ety, London, England. 

June 26-30— Special Technical Conference, 
American Institute of Electrical Engi- 
neers’ Aerospace Transportation Com- 
mittee, Benjamin Franklin Hotel, Phila- 
delphia. 

June 27-29— International Symposium on 
Analytical Astrodynamics, Santa Barbara, 
Calif. (Contact: Capt. J. L. Gilbert. Air 
Force Office of Scientific Research, Wash- 
ington 25, D. C.) 

June 28-30— Joint Automatic Control Con- 
ference, University of Colorado, Boulder. 

June 28-July 1— Annual Meeting, Institute 
of Navigation, Williamsburg Inn, Wil- 
liamsburg, Va. 

July 17— Air Force Contract Aviation Serv- 
ices Symposium, National Aeronautical 
Services Assn., Hotel Washington, Wash- 
ington, D. C. 

July 24-26— Air Traffic Control Facilities 
Symposium, Electronic Maintenance En- 
gineering Assn., Mayflower Hotel, Wash- 
ington, D. C. 

July 25-Aug. 10— International Trade Fair 
and Aviation Exhibition, McCormick 
Place Exposition Center, Chicago, 111. 

Aug. 1-3— Fourth Western Regional Meet- 
ing, American Astronautical Society. Shcr- 
aton-Palace Hotel. San Francisco. Calif. 

Aug. 7-9— Guidance and Navigation Confer- 
ence, American Rocket Society, Stanford 
University, Palo Alto. Calif. 

Aug. 1 5-17— Cryogenic Engineering Confer- 
ence, University of Michigan, Ann Arbor, 
Mich. 

Aug. 16-18— International llypersonics Con- 
ference, American Rocket Society, Massa- 
chusetts Institute of Technology, Cam- 
bridge. Mass. 

Aug. 22-25— Western Electronic Show and 
Convention, Cow Palace, San Francisco. 

Sept. 4-10—1961 Flying Display and Exhibi- 
tion. Society of British Aircraft Construc- 
tors, Farnborough, England. 

Sept. 4-14— Eighth Anglo-American Confer- 
ence, Institute of the Aerospace Sciences, 
London, England. 

Sept. 6-8— National Symposium on Space 
Electronics and Telemetry, Institute of 
Radio Engineers, University of New 
Mexico, Albuquerque, N. M. 

Sept. 10-12— National Convention, National 
Aeronautic Assn., Westbury, N. Y. 

Oct. 2-7— 12th International Astronautical 
Congress, Washington, D. C. 

Oct. 9-13— American Rocket Society’s 16th 
Annual Meeting & Space Flight Report 
to the Nation, Coliseum, New York, N. Y. 
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and weapon sub-systems, plus optimal control for space vehicles ex- 
emplifies the growing role of Aeronca’s Defense Products Group in present and 
future aerospace activity ■ From basic concept to systems packages, 

Aeronca scientific, design engineering and production teams have proven Quick 


Reaction Capabilities. The design and production of thermantic and honeycomb 
structures . . . recoverable target missiles, airborne 

GSE shelters “ KTttj as well as for the vital B-70 program demonstrate the 


scope of Aeronca's versatility. 






manufacturing corporation . general offices: germantown road . middletown, ohio 

Excellent openings now available lor creative USD Engineers with aerospace experience. Write today to Mr. 0. E. Chandler, Manager , Professional Employment. 



WHO THINK AHEAD... 




FOR HELICOPTERS. MOST ACCURATE 
DOPPLER NAVIGATION SYSTEM MADE 


Found. Human dot on vast sea. How? LFE’s compact, self-contained Doppler Navigation 
System overcomes the complications of helicopter operation. Multi-directional flight. Drift 
angles. Wind problems. Hovering. Weight/space limitations. 

Most accurate system made; measures all-directional velocity to 0.2% . All weather. Any 
terrain. Ground speeds -150 to 1600 knots. Vertical velocity ±50,000 ft. per min. Altitude- 
Ground-unlimited. Sea State, less than Beaufort 1. Undisturbed by clouds, rain. Wind 
memory for continuous navigation without radar output. Virtually impossible to detect, jam, 
decoy. Dynamic response for low speed control. Digital displays. 


LFE’s is the smallest, lightest Doppler Navigation System; 3.35 cu. ft. 78 pounds including 
antenna and computer. Minimum antenna aperture. Low power output, consumption. Ke-Band 
transmission. Compatible as is with all navigational aids. Details, LFE Technical Notes. 
Write Dept. PI-24. 



LABORATORY FOR ELECTRONICS, INC. • Boston 15, Massachusetts 


Systems, Equipment & Components lor Air 
Automatic Vehicular Traffic Control • Eli 


a Navigation ■ Radar & Surveillance ' 
nic Oata Processing • Microwave Ir 


Ground Support • Hydraulic Control 
rumentation • Air Traffic Control 



We think you'll agree that the 
art form above gives a deceptive 
illusion. Wire and cable, too, can create an illusion in that 
several different brands can look and feel identical— can 
seem to have comparable quality. 

Most brands of wire and cable may even be made with 
similar materials and equipment. One brand, however, will 
outlast, outperform the others every time— Hitemp. 

Is there a good reason? You bet! Hitemp has the greatest 
store of experience in the industry— two modern produc- 
tion facilities that are second to none— and more than ofie- 


fourth of its entire work force devoted solely to inspection 
and quality control. 

Hitemp products are for you, the wire and cable user 
who requires quality and reliability that is fact, not illusion. 
Hitemp is a Division of Simplex Wire & Cable Co. 


HITEMP WIRES CO. 
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Flap tracks for the B-52 made with 
@ Alloy Ultra-High-Strength Steel 




■■■■K When the 400,000 



Y pound B-52 takes 



off or lands with the 



wing flaps down, a 



tremendous strain is 


put on the flap tracks. These vital assemblies are fab- 
ricated from a USS Alloy I/ifra-High-Strength Steel 
—a Ni, Cr, Mo, Va composition produced to 
AMS6428, and heat treated to 180,000 psi minimum 
tensile strength. 

Wing flaps must operate perfectly every time. 
That’s why the tracks are built with a steel that 
assures toughness and wear resistance along with 
ultra-high strength and light weight. 

The process of building a flap track begins with 
the splitting of an alloy steel “I” beam and hot form- 


ing the split halves to a large Y shape. The space 
between the halves is then filled in by welding and 
adding a riveted web structure to make the com- 
pleted beam. 

U. S. Steel makes a wide variety of steels for air- 
craft and missiles. One of them, USS Strux, used for 
landing gear assemblies, develops tensile strengths in 
the 280,000 to 300,000 psi range. For other applica- 
tions, where you need strength at intermediate tem- 
peratures, no other metal can match Stainless Steel. 
For more information on USS Aircraft Quality 
Steels, either Alloy or Stainless, write United States 
Steel, 525 William Penn Place, Pittsburgh 30, Pa. 




Avdel now stocks a complete line of standard ball-lok pins ready tor 

pins has resulted in our new streamlined inventory program — over a 
quarter of a million standard pins ready for delivery. . .another quarter 
of a million components ready for instant assembly. Look to the leader 
in NAS qualified ball-lok pins. Delivery time on special designs slight- 

BALL-LOK PINS 

NOW AVA I LABLE FOR 

IMMEDIATE 

DELIVERY 
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210 SOUTH VICTORY BOULEVARD • BURBANK, CALIFORNIA 


PRECISION 

TRACKING 



SPLITS 340° INTO 500,000 SEGMENTS 


Guiding the missile into correct trajectory, the Atlas Guidance 
Tracker operates so smoothly you can't detect the motion. And there's 
good reason why. 

For instance, the molded-surface reflectors 1 10’ high with the con- 
tour accurate to .008*1 and their support structure glide on a 48* 
diameter base ring Imade to a tolerance requirement of .000050*1, 
powered by a gearless power drive. Precision like this makes the U.S. 
Air Force Atlas Guidance Tracker the most accurate radar antenna 
ever designed and produced for missile guidance. lExact antenna 
system accuracy is classified.! 

Accuracy such as this is typical of the precision designed and 
manufactured into antennas, fire control, inertial guidance, launch- 
ing and handling equipment, and torpedoes by General Electric's 
Ordnance Department. issu 


ORDNANCE DEPARTMENT 


GENERALS ELECTRIC 


RESEARCH. DESIGN. AND PRODUCTION OF PI 
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TITAN — newest triumph of Space Technology Leadership 



The nation's first in-silo launch of an ICBM marks a major milestone in the timely development of USAF Titan — and a signal 
success for an industrial team led by scientists and engineers of Space Technology Laboratories, Inc., under Air Force program 
management. This successful test confirmed the STL design solution to the unparalleled vibration problems created by the roar 
of Titan's 300,000-pound thrust booster engine within the confines of its 10-story underground silo. ■ Two years ago, studies 
by STL as contractor to the Air Force for systems engineering and technical direction of the Titan program, indicated that in-silo 
launching which provided invulnerability and enormous economy was technically attainable. But one major problem had yet to 
be solved: proper control of the noise-created vibration during the first few seconds of in-silo firing which, if uncontrolled, 
would literally shake apart the 97-foot Titan. Research and analysis by STL produced the solution, verified by the dramatically 
successful test at Vandenberg Air Force Base on May 3, 1961. ■ The successful launch of Titan I demonstrated the soundness 
of STL silo design concepts for the Air Force Titan II program. Titan II is a fast reacting, highly flexible weapon of maximum 
range and destructive capability-a new and potent element in deterring aggressor attack. ■ Today STL scientists and engi- 
neers are actively engaged in the program that is producing soon-to-be-operational Titan I and quick-reacting Titan II. Their 
responsibilities in this, as well as in the Atlas and Minuteman programs, create career opportunities for additional numbers of 
outstanding scientists and engineers. For opportunities with STL in Southern California or at Cape Canaveral, please write to 
Dr. R. C. Potter, Manager of Professional Placement and Development, at either location. 

TITAN TEAM. Program Management: Ballistic Systems Division, Air Force Systems Command. Major Associate Contractors: 
Space Technology Laboratories, Inc., systems engineering and technical direction; The Martin Co., airframe, assembly, and 
test; Bell Telephone Laboratories and Remington-Rand UNIVAC. radio guidance; AC Spark Plug, all-inertial guidance; Aerojet 
General, propulsion; Avco Corp. and General Electric, re-entry vehicles; American Machine & Foundry, silo-lift launcher system; 
A,. D. Little, propellant loading system; Daniel, Mann. Johnson, Mendenhall & Assoc, and Ralph M. Parsons Co., architects and 
engineers; Kellogg Switchboard & Supply Co. and Stromberg-Carlson, communications. 


SPACE TECHNOLOGY LABORATORIES, INC, p.o. box ssoosa. 



AFB, FLORIDA 
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EDITORIAL 


Khrushchev Really Means It 


(A great deal of the Kennedy Administration's time and 
effort has gone into a search for the political techniques and 
balance or forces necessary for dealing effectively with the 
spreading perimeter of Communism. Because the results of 
tin's search affect those in the aerospace industry even more 
directly than they do most citizens, Aviation Week is 
publishing this appraisal of the world situation and of Soviet 
intentions. It is the last of a series of columns written 
recently by Stewart Alsop, national affairs editor of the Satur- 
day Evening Post, for his brother Joseph's column, "Matter 
of Fact," syndicated bv the New York Herald Tribune . — 
Ed.) 

This reporter feels a bit like a dying man who wants 
to be remembered for his famous last words, but can’t 
think of any. The best 1 can do is: Khrushchev really 
means what he says. 

The British could never quite bring themselves to 
believe that Hitler really meant the crazy things he said 
in "Mein Kampf.” But Hitler did mean them, because 
he was crazy. 

Nikita Khrushchev is not crazy. Unlike Hitler, he 
has no irrational impulse to play Samson in the temple. 
But it is important to realize that Khrushchev and those 
around him are rational within the limits imposed by 
the essentially irrational doctrine of Marxism-Leninism. 
This doctrine makes it possible for Khrushchev, like the 
White Queen, to “believe six impossible things before 
breakfast,” as when he remarked, in Walter Lippmann's 
fascinating interview with him, that he considered Pres- 
ident Kennedy merely an agent of the Rockefeller 
interests. 

World Soviet Republic 

No doubt Khrushchev really believes this. More im- 
portant, there is no doubt at all that he really believes 
that what his idol Lenin called “the cause of creating a 
world-wide Soviet Republic" is sure to triumph, and 
rather soon now. Indeed, in recent months he has been 
predicting that triumph more confidently than ever 
before. 

He has been quite explicit, moreover, about how the 
triumph is to be achieved. He announced gloatingly 
more than a year ago that “the world balance of power 
has now turned sharply in favor of the socialist coun- 
tries.” In his dispute with the Chinese Communists, 
he has ruled out the use of this power in a global nuclear 
war in order to insure the triumph of the "world-wide 
Soviet Republic.” But, he says, “we shall make the 
imperialists jump like fishes in a saucepan, even without 

By “imperialists” he means us, and in Southeast Asia, 
Cuba, and elsewhere, we have indeed been jumping like 
fishes in a saucepan. Moreover, Khrushchev has also 


been quite explicit about what he means by “without 
war.” He means without the kind of war which might 
destroy the Soviet Union. Other wars are dandy. “We 
support wholeheartedly and without reservation all na- 
tional liberation wars,” he said a few weeks ago. 

This is the kind of war Khrushchev and the Chinese 
and Indo-Chinese Communists have been promoting 
in Southeast Asia. It is wholly predictable that there 
will be more such wars, not only because Khrushchev 
means what he says, but because he must prove to the 
Chinese that he is, as a Communist, more royalist than 
the king. 

Continuous Cold War 

Once you assume that Khrushchev means what he 
says, certain things become clear. One is that the cold 
war will go on, perhaps for generations. When the 
Kennedy Administration took office, there were those 
in the Kennedy inner circle who talked hopefully of 
negotiating a “package deal.” which would include arms 
control and a mutual agreement to “call off the cold 
war.” These hopes have now, of course, turned to ashes. 

The reason they have turned to ashes is simple. To 
ask the Communist leaders to forbear to thrust for Com- 
munist power in any area they deem vulnerable is to ask 
them to cease to be Communists. This is from their 
point of view non-negotiable. The alternative is an 
agreement by our side not to respond to Communist 
thrusts, and to await meekly the destruction of our sys- 
tem. From our point of view, this also is surely non- 
negotiable. 

As in the Korean truce or the first Berlin blockade, it 
is possible to negotiate with the Soviets temporary ac- 
commodations which reflect the current realities of 
power. Unfortunately, the current realities of power 
are suggested by the fact that, if President Kennedy had 
intervened in either Cuba or Laos— let alone both— he 
would have had to commit just about the entire pathetic 
corporal’s guard of conventional forces at his disposal. 
It is not surprising that Khrushchev was not much 
frightened by the President’s bold words about Laos. 

Mr. Kennedy's first job is thus to right the real power 
balance. If the job is done, there is no reason to despair, 
despite the recent disasters. For the other side has 
grave weaknesses which are less visible than ours, and 
the President, although he has blundered badly, is still 
capable of offering the leadership the West so desper- 
ately needs. But the job will be expensive and painful, 
and it will not be done unless we recognize that when 
Khrushchev predicts that our system will be destroyed by 
his, he means just that. If all this seems a bit obvious 
and unsubtle, so are most last words. 
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YES, THE ANSWER IS NO! f 
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NO FRICTION 
NO HEAT 
NO LUBRICATION 
NO CARBON DUST 
NO "OILY" AIR 
NO LOSS OF CAPACITY 



with the NEW 4 pound Cornelius 
Air Pressurization Pump 





This single stage Cornelius diaphragm pump has many advan- 
tages. It's miniature, it's lightweight (only 4 pounds complete 
with explosion proof motor). It is rated from 0-25 psig at I 
CFM of standard air at sea level and is designed for 1000 hours 
of continuous operation at temperatures from -65° F. to 165° F. 
Designed primarily for low altitude aircraft (10,000 feet or less) 
it will operate at altitudes to 60,000 feet with engine bleed air 
or supercharge. 

Units arc now being delivered for pressurizing water systems 
on jet liners and for pneumatic de-icer systems on cargo and 
transport aircraft. The pump's advantages also make it a "can- 
didate" for pressurizing auxiliary fuel systems, as well as 
electronic or radar wave guide systems and hydraulic reservoir 
pressurization. 

For detailed performance information and prices, contact us 
today. A Cornelius sales engineer will give you complete data 
about this remarkable new pump. 
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Pioneers in pneumatic systems for aircraft. 


WHO'S WHERE 


In the Front Office 

Maj. Gen. William L. Rogers. USAF, will 
become commander of the Arnold Engi- 
neering Development Center on July 1. re- 
placing Btig. Gen. Homer Boushev, retiring 
Col. Harry J. Sands. Jr., replaces Gen. 
Rogers as vice commander of the Air Force 
Missile Test Center. 

Brig. Gen. E. B. LcBaillv, commander, 
II. S. Forces. Azores, and commander of 
the Military' Air Transport Service 1 605tli 
Air Base Wing at Lajes Field, Azores. Gen. 
LcBaillv now is USAF deputy chief of infor- 
mation. 

Herbert H. Rogge, a director and chair- 
man of the executive committee. Burndy 
Corp., Nonvalk. Conn, 

Charles A. Coolidge, Boston attorney, has 
been named chairman of the hoard of 

trustees of the Mitre Corp., Bedford, 
Mass. 

Howard C. Pyle. 3 director. Acoustic;! 
Associates, Inc., Los Angeles. Calif. Mr. 
Pyle is president of Monterey Oil Co. 

Dr. E. J. Warlow-Davics, a director of 
Bristol Siddelev. London. England, Dr. 
Warlow-Davics is chief engineer (aero) of 
the company. 

Even T. Collinsworth, Jr., president and 
chief administrative officer of Fanstccl Met- 
allurgical Corp.. North Chicago, III., suc- 
ceeding Dr. Frank H. Driggs, now board 
chairman. 

Richard Candelaria, president of the 
newly formed American Orbitronics Corp.. 
Washington, D. C. 

H. Edward Rice, sice president-cme'a- 
tions, Philco Corp.'s Government and In- 
dustrial Croup, Philadelphia. Pa 

Robert F.. Parrett. corporate vice presi- 
dent and general manager. Pacific Automa- 
tion Products. Inc.. Glendale. Calif. 

Louis H. Aricson, chief executive officer 
of the Weston Instruments Division of Day- 
strom, Inc.. Newark. N. J. Mr. Aricson con- 
tinues as corporate 'ice president. Also: 
Joseph F. Dcgcn, assistant vice president- 
manufacturing. 

David S. McNally, vice president and di- 
vision of International Telephone and Tele- 
graph Corp.. San Fernando, Calif. 

William T. Lake, controller. General Dy- 
namics Corp., New York, N. Y. Also: John 
F. Thurston, a senior vice president and 
president of General Dynamics’ Liquid Car- 
ironic Division, Chicago, 111. 

H. V. Brantly, a vice president, U. S. 
Science Corp., Los Angeles. Calif,, a sub- 
sidiary of United Industrial Corp. 

William A. Twecdie. vice president and 
general manager, Ling Electronics Division 
of Ling-Temco Electronics, Inc., Anaheim, 
Calif. 

Roy B. Snapp. divisional vice president 
of American Machine & Foundry Co., in 
charge of the Washington, D. C.. office. 

Rear Adm. Rasvson Bennett (USN. ret.), 
a senior vice president and director of 
engineering, Sangamo Electric Co., Spring- 
field. III. 

Donald E. Young, assistant vice presi- 
dent-general, Burroughs Corp., Detroit, 
Mich. 

(Continued on page 98) 


INDUSTRY OBSERVER 

► Boeing's reluctance to use Air Force PEP management technique on 
its Dyna-Soar program, despite USAF’s urging, has resulted in apprehension 
that the program may be slipping behind its original timetable. With 
the exception of Boeing, adoption of the Navy/ Air Force PERT/PIsP 
technique (AW Nov. 28, p. 85) is spreading rapidly in the aerospace and 
avionics industry. Some companies, such as Collins Radio, arc applying 
it across the board, including non-military development programs. 

► Advanced Research Projects Agency's pro|»sed satellite surveillance sys- 
tem ARPA No. 162-61, originally called Project Lofter, may have offensive 
capability to supplement its ability to detect hostile ballistic missile 
launchings with infrared and ultraviolet sensors. Five stiidv contracts for 
the program arc now expected to be awarded about June 1. 

►Lockheed Georgia Division plans to propose a boundary layer control 
C-l 30 transport, powered by an advanced version of the Rolls-Royce Tyne 
turboprop, to European nations. The aircraft would achieve its S I'OL per- 
formance by bleeding air directly from the Tyne engines, eliminating the 
auxiliarv turbines now required on the Allison T-56 powered C-l 30 BLC 
prototype. Lockheed will take the prototype on a European sales tour after 
it is demonstrated at the Paris Air Show. 

► Defense Department is seeking means under a project called Last Ditch 
to defend against missiles which might penetrate a Nike Zeus defense 
system. Last Ditch concept would accept some damage in the target 
area. Douglas Aircraft Co., Nike Zeus airframe contractor, has a study 
contract under the project. 

► Army probably will get the job of managing Advanced Research Projects 
Agency’s new terminal ballistic missile defense program, called ARPA 
Terminal (Arpat). under a Defense Department rule assigning the service 
responsibility for terminal defense projects. Arpat contract award (AW 
Apr. 10. p. 26), expected by May 20, has been delayed. 

► Each Atlas ICBM squadron is budgeted for $16 million operating costs 
in Fiscal 1962, covering military and civilian personnel, base operations, 
replacement parts and maintenance. Each squadron has 10 missiles, 
including one spare. Titan ICBM squadrons are expected to have approxi- 
mately the same costs. 

► Modification of the Republic F-105 tactical fighter to improve its capa- 
bility' for non-nuclear war missions includes increasing thrust of the Pratt & 
Whltnev J73 turbojet by 1,000 lb., adding a boom receptacle for refueling 
from Boeing KC-135 tankers and installation of pylons to carry much 
heavier payloads, including the Martin Bullpup missile. 

► Air Force is expected to quadruple spending in the new field of bionics 
during Fiscal 1962. Aeronautical Systems Division’s Electronics Technology 
Laboratory, which funded eight bionics contracts worth a total of about 
$500,000 this year, hopes to get $2 million next year. 

► NASA is expected to request proposals in September for a 100-kxv., 
2,000-mc. C-W transmitter for its Goldstone, Calif., tracking facility. 
'Hie agenev’s Jet Propulsion Laboratory is preparing specifications. Similar 
units may be purchased later for stations at Woomcra, Australia, and 
Johannesburg, Union of South Africa. 

► Air Force is diverting 17 Boeing KC-135 tankers now in production to 
the transport configuration in order to permit delivery of C-l 3 5s to begin 
next month and continue at the rate of two per month until the order 
for 30 is completed. Diversion is part of the attempt to increase airlift 
capability rapidly. 

► Marine Corps designation for the Boeing-Vertol light assault helicopter 
based on the Model 107 II is HRB. Fiscal 1962 budget requests cover 
an initial purchase of 14 vehicles. 
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SATELLITE IN DRESS REHEARSAL. This 20 x 27 foot, high-vacuum chamber now under 
construction is the newest addition to our series of chambers for complete space system 
development, assembly, and test at a single location. Full-size spacecraft will operate in this 
chamber as in orbit. Satellites will be subjected to both simulated solar glare and the chill 
of space darkness. They will also experience launch and boost conditions, and structural 
and thermal loads. Career opportunities are open to better engineers and scientists to staff 
this expanding space laboratory. 

BENDIX SYSTEMS DIVISION 

ANN ARBOR, MICHIGAN 



Challenge to Brooks 


Criticism of FAA 


R ubel‘s Nomination 


Washington Roundup 

Kennedy Administration has made a move to loosen Chairman Overton Brooks' 
tight grip on the House Science and Astronautics Committee by asking House Majority 
Leader John \Y. McCormack of Massachusetts to return to its membership. Rep. 
McCormack played a major role in writing the national space act in 1958 but has 
stayed in the wings on space affairs since then. 

After a resolution adding Rep. McCormack to the committee passed the House 
quietly last week, the majority leader denied the Administration had anything to do 
with it. But it is known that Administration leadership wanted someone on the 
committee powerful enough to rein in Rep. Brooks. With the majority leader's powers 
over committee appointments and legislation. Rep. McCormack can do just that. He 
told Aviation Week he returned only because friends among the membership wanted 
him to out of "their respect and friendship to me." 

Rep. Brooks has been holding hearings almost every day— often with little staff 
preparation— for all 25 members of the committee, almost never using the subcom- 
mittees. He requires a set quota of press releases to be issued. His dominance of the 
committee led several members to discuss a revolt earlier this year but it did not 
materialize. 

The chairman said he is glad to have Rep. McCormack join the committee, and 
said he does not sec "how he would affect my role as chairman." He said he has been 
calling the full committee so even-one can be educated at once about space, and said 
there is no logical way to break down space subjects by subcommittees. 

Nevertheless, the addition of Rep. McCormack, the Administration's determina- 
tion to show the "sense of urgency" in space that Rep. Brooks has called for, the 
resentment of the committee’s younger members, and the resurgence of activity in the 
Senate space committee are all combining to diminish Chairman Brooks' role. 

Air Force is becoming increasingly critical of the way Federal Aviation Agencv is 
handling its assignments for the military . FAA’s upcoming evaluation of the AN/GSN- 
11 (Volscan) rcturn-to-base computer this fall may be made a test case. 

To evaluate capability of the Avco-designed GSN-11, which is intended to handle 
up to 18 aircraft simultaneously, USAF has asked FAA to make a total of 3,000 live 
aircraft approaches during the several month test period, but FAA's counter-proposal 
calls for only 70 approaches. Earlier. USAF criticized the adequacy of the agency’s 
evaluation of the AN/GSN-5 automatic landing system, with the result the FAA 
scheduled a new evaluation. 

Civil Aeronautics Board has told Congress that the U.S. is penalizing its own 
flag carriers by sticking to principles of the 1947 Bermuda agreement with Great Britain 
in its bilateral air talks with other nations. Frequency of flight principle, which other 
nations often refuse to honor, specifically is causing losses for U. S. carriers, and CAB 
Chairman Alan S. Boyd says some or all of the principles may have to be abandoned. 

General Electric’s newly formed Communication Satellites, Inc., has opened an 
office in Washington, an indication that GE intends to push hard for government and 
industry support for its "common carriers’ common carrier” commercial communica- 
tions satellite system concept. 

Nomination of John II. Rulxrl to be an assistant secretary of defense in addition 
to his job as deputy director of defense research and engineering clarifies the status 
of the DDRE directorship held by Dr. Harold Brown and strengthens Rubel’s hand 
in lus dealings with other assistant secretaries, such as the comptroller, and with 
assistant service secretaries for research and development. 

Brown’s |>osition has ranked above those of assistant defense secretaries since it 
was created, but this has not been universally recognized. Rubcl wanted to remain 
in his post under Brown but also wanted an appointive job. Defense Secretary Robert 
McNamara showed his appreciation for the job Rubcl has done by giving him the 
appointment. McNamara had ait out two assistant secretaryships before, now has 
added RubcTs position. 

USAF Chief of Staff Gen. Thomas D. White's request for retirement has con- 
fused the picture on who will succeed him. Pentagon insiders had expected him to finish 
out the year, but as of late last week he had not been asked to stay. Retirement of 
Gen. Curtis LeMay. White’s deputy chief, had been expected but his name now leads 
the list in speculation on who will take the top job. with Lt. Gen. Frederic H. Smith 
most frequently mentioned as via- chief. 

Secretary McNamara has asked the services for so many position papers that some 
time ago, when the number reached 76, they began to be known as the "76 trombones.” 
But the requests continued, and as of last week McNamara’s band had 146 trombones. 

—Washington Staff 
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Senate Vote Emphasizes Proven Weapons 


$9.6 billion authorized for aircraft and missiles, 
marking shift to manned bomber, conventional war. 

Bv Katherine Johnscn 

Washington— Senate voted unanimously last week to authorize $9.6 billion 
for Fiscal 1962 aircraft and missile procurement in legislation marking a shift 
in emphasis from nuclear-armed intercontinental missiles to manned strategic 
aircraft and to the conventional weapons of limited warfare. 

Presenting the measure to the Senate, Sen. Richard Russell (D.-Ga.), 
chairman of the Armed Services Committee, explained the purpose of com- 
mittee members in adding S525 million to the Administration program (AW 
May 15, p. 27): 


some memoers, rue most per- 
suasive argument for taking this action 
is that manned bombers constitute a 
proved system, while intercontinental 
ballistic missiles arc new, and have 
many complexities and uncertainties. 

"Other members may have been 
motivated by the realization that a state 
of mutual deterrence, or an effective 
agreement banning atomic weapons, 
might leave us inadequately prepared in 
systems to respond to conventional war- 
fare. Still other members were impressed 
by the more deliberate response that 
may be made with manned systems and 
by the greater utility and flexibility that 
these systems afford. 

Another justification for procuring 
more manned bombers is to assure ade- 
quate launching vehicles for the standoff 
missiles such as Hound Dog and Sky- 
bolt. Some of the B-52s in our current 
force are already several years old. By 
the time the Skvbolt development is 
completed and this missile system is 
operational, a substantial part of the 
B-52 force may be approaching the end 
of the period of effective use.” 
Compromising Additions 

The $525 million added by the 
Senate will be compromised with these 
three additions to the Administration 
program approved bv House Armed 
Services Committee as congressional 
action is completed on the Fiscal 1962 
procurement authorization: S3 37 mil- 
lion for strategic bombers; 52 1.2 million 
for turbofan engines for 1-5 Boeing 
C-135 cargo aircraft in place of turbojet 
engines, and 525 million for three long- 
range jet passenger transports for execu- 
tive use. 

At hearings before both House and 
Senate committees, Air Force and De- 
fense Department stated that additional 
strategic bomber funds would be in- 
vested in Boeing B-52s, rather than 
Convair B-58s. Both House and Senate 
versions of the measure leave the selec- 
tion to Defense. 

In its report, Senate Armed Services 


opinion, the B-52 is the most effective 
long-range manned aircraft that can be 
procured immediately.” During hear- 
ings, Rep. Carl Vinson (D.-Ga.), chair- 
man of House Armed Services, and Rep. 
Leslie Arcnds (R.-Ill.), ranking minority 
member, also stated their preference for 
the B-52. 

Rep. James Wright (D.-Tex.), alleged 
weaknesses in the B-52 and urged 
further procurement of the B-58 when 
he testified at the House hearings. 

Both the B-52 and B-58 production 
lines are scheduled to close down in 
mid-1962 unless there is further financ- 
ing. The Administration budget con- 
tains no funds for cither the B-52 or 
B-5S. 

Commenting on the 5337 million 
added to continue strategic bomber 
production, the House committee report 

"Who knows whether an intercon- 
tinental ballistic missile with a nuclear 
warhead will actually work? Each of 
the constituent elements has been 
tested, it is true. Each of them, how- 
ever, has not been tested under circum- 
stances which would be attendant upon 
the firing of such a missile in 
anger. 

“By this the committee means an 
intercontinental ballistic missile will 
carry its nuclear warhead to great 
heights, subjecting it to intense cold. 
It then will arch down and upon re- 
entering the earth’s atmosphere sub- 
ject the nuclear warhead to intense 
heat. Who knows what will happen 
to the many delicate mechanisms in- 
volved in the nuclear warhead as it is 
subjected to these two extremes of 
temperature? 

"The scientists may say that all these 
things arc determinable by extrapola- 
tion. Perhaps this is so. To the com- 
mittee, however, it seems that our only 
knowledge of the actual workability of 
an ICBM fired in anger is in textbooks 
and in laboratories. The committee 
is unwilling to place the safety of 


this country in a purely academic 
attitude. . ." 

Sen. Russell reported to the Senate 
that the weapons of conventional war- 
fare are “the trend in defense plans for 
the immediate future." As a result of 
the review of the defense posture now 
under way at the Pentagon, he antici- 
pated the Administration will request 
authorization for a further build-up of 
airlift and that "other steps to improve 
our conventional forces will be forth- 

Despite strong support for a "fly 
early" Aircraft Nuclear Propulsion pro- 
gram from Rep. Melvin Price (D.- 
111.) during the hearings. House Armed 
Services concurred with the Administra- 
tion plan to drop both the General 
Electric Co. direct cycle and the Pratt 
& Whitney indirect cycle approach and 
reduce the program to a research effort. 
Commenting that neither approach 
"holds any great promise as a practical 
propulsion unit in the foreseeable 
future,” the committee report observed: 

The direct cycle system “is extremely 
cumbersome and requires an excessive 
amount of heavy shielding against radia- 
tion hazards. In operation, the system 
would expel some small fraction of 
radioactive fission products into the 
atmosphere, creating an important 
public relations problem if not an actual 
physical hazard." 

On the indirect cycle, the report 
added: "With over 15 mi. of fine tubing 
carrying liquid metal at very high tem- 
peratures and thousands of welded 
joints involved, the possibility of a leak 
constitutes a severe hazard. This design 
. . . does not appear to be very practical 
for a combat aircraft." 

All ANP aircraft, the report said, 
“would be very large-gross takeoff and 
landing weight would be in the order 
of half a million pounds at least. All 
will present novel, and probably severe, 
operational and ground handling prob- 
lems and hazards, both during normal 
operations and especially in the event 
of a crash." Because high speed will 
involve heavy shielding, the committee 
said that with present system designs, 
"attainment of supersonic speeds ap- 
pears extremely difficult." 

Both the House and Senate versions 
of the authorization measure provide the 
5220 million proposed by the Adminis- 
tration for development of the B-70. 
Air Force made a strong plea for addi- 
tional funds to both Armed Services 

In addition to the strategic bombers 
and other possible additions by Con- 
gress, the Fiscal 1962 purchases pro- 
posed by the Administration and ap- 
proved by the Senate and House Armed 
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Services Committees arc as follows: 

• Air Force aircraft, S3.3 billion. With 
carry-over funds, this will provide S3. 5 
billion for: Boeing KC-135 jet tanker. 
5230 million: Republic F-105D tactical 
fighter. S370 million; Northrop T-38 jet 
supersonic trainer. SI 29 million: North 
American T-39 utility trainer. S50.3 mil- 
lion: Lockheed T-40 mission support 
aircraft, S19.1 million; guided air-to-air 
rockets. S40 million: North American 
B-70 bomber, S218 million; Republic 
RF-105 tactical reconnaissance aircraft. 

527.5 million: Lockheed RC-130 map- 
ping aircraft, S7.4 million: Lockheed 
C-130E transport, 5237 million: Lock- 
heed C-141 transport. S98 million: 
modifications. S672 million; common 
in-service aerospace ground equipment. 
S87.7 million: component improvement. 
546 million: industrial facilities, S23 
million: replenishment spares, SS75 
million. 

Of the S670 million for modifica- 
tions. S260 million is earmarked for the 
B-52: 550 million for the F-105, and 

518.5 million for the B-5S. 

• Air Force missiles, S2.8 billion. This 
is divided: Atlas ICBM. S202 million: 
Titan ICBM. Sl.l billion; Minutcman 
ICBM. S924 million; Hound Dog air- 
launched missile. S90.4 million: Hound 
Dog airborne alert, S41 million; Bull- 
pup air-launched missile, S16.s million: 
Bullpup trainer. SI 0.4 million; Q-2C 
drone. SI 0.9 million; ballistic missile 
support. SI 80 million; modifications. 
S25 million: in-service support. S22.8 
million; component improvement. S4 
million; industrial facilities. SI 4 million: 
undisclosed projects. SI 22 million. 

The total investment in Atlas through 
Fiscal 1962 will be S3.8 billion. The 
total investment in Titan through 
Fiscal 1964 will be S4.2 billion. The 
total for Minutcman through Fiscal 
1964 was reported at SI 2.1 billion. 

• Navy aircraft, S1.6 billion. This pro- 

vides for 644 aircraft, including ISO 
Douglas A4D-5: 24 Grumman A2F-1: 
88 McDonnell F4II-1: 72 Chance 
Vought F8U-2N; 4S Kaman IIU2K-1: 
42 Sikorsky IISS-2: 70 Sikorskv HUS-1: 
36 Lockheed P3V-1; 48 Grumman 
S2F-3: 12 Grumman W2F-1: 14 

Boeing- Vcrtol HRB: 10 North Ameri- 
can T-39. 

These types are also in the program 
in undisclosed quantities: Douglas 
A4D-2N; North American A3J-1: Lock- 
heed GV-1: Lockheed C-140. Addi- 
tional funds: product improvement and 
test engines. Si 5.8 million: aeronautical 
spare parts. S421 million: industrial 
facilities. S3 million: modernization. S50 
million. 

• Navy missiles, S606 million. Plus S27 
million for Marine Corps missiles. The 
total includes S246 million for these 
types: Sparrow III. Sidewinder 1C. 
Terrier. Tartar, Talos, Bullpup, Rcgu- 
lus I and Subroc. In addition, the 


program includes S8.7 million for anti- 
submarine drone helicopters; SI mil- 
lion for industrial facilities; S4.S mil- 
lion for astronautics, and an undisclosed 
amount— apparently in the neighbor- 
hood of S300 million— for Polaris mis- 
siles. 

• Army aircraft, S211 million. This in- 
cludes: 242 Bell Iroquois helicopters. 

S67.6 million: 24 Bocing-Vcrtol Chi- 
nook helicopters, S3 5.4 million: 48 dc 
Havilland Caribou STOL transports. 
S30.2 million: 48 Grumman Mohawk 


Washington— Defense Secretary Rob- 
ert S. McNamara's "closed door" in- 
formation policy— now being improvised 
and operating without definite guidc- 
lincs-is characterized by widespread 
inconsistencies and apparent absurdi- 

The situation became clear with the 
release of volumes of testimony before 
House and Senate Armed Services Com- 
mittees. 

For example, the dollar amount for 
each type of Air force missile and air- 
craft to be purchased in Fiscal 1962 
was made public (sec above report). 
The total cost of cadi of USAF's three 
intercontinental ballistic missile pro- 
grams— Atlas. Titan. Minuteman— as 
well as the unit cost of each of the 
missiles was given. But the dollar 
amount to be spent on each type of 
Navy aircraft in Fiscal 1962 was 
“deleted" for security. 

In the case of the Army, at one 
point in the hearings the number of 
each aircraft to be purchased was made 
public, and at another point in the 
text this was “deleted.” 

After criticizing criticism of Nike 

vve ought to be saying is that we have 
the most perfect anti-ICBM system that 
the human mind will ever devise,” 
McNamara— in the released text— pro- 
ceeded to express apprehensions and un- 
certainties toward Nike Zeus as well 
as the Midas ballistic missile warning 
satellite, the B-70 Mach 3 bomber, and 
other key weapon programs. 

Tlie two public repercussions in Con- 
gress last week to McNamara's plan to 
tighten the release of security informa- 

• Sen! 1 Richard Russell (D-Ga.) in a 
floor speech encouraged the secretary 
to move fast and far. Calling on 
Defense Department to “make a new- 
start in their policies on publicizing the 
details of our defense program." Russell 
commented: "It is not inconceivable 
that we could destroy ourselves by in- 
sisting upon a full exercise of the privi- 


survcillancc aircraft, S42.8 million: 14 
Beech Seminole transports, S1.8 million, 
plus S33.2 million for spare parts, in- 
stallation kits and transportation to ini- 
tial destination. 

• Army missiles, $551 million. The 
types to be procured arc: Hawk low alti- 
tude defense: Nike-Hcrcules air de- 
fense: Redeye man-transportable air de- 
fense; Honest John short-range: Little- 
john free rocket; Pershing solid propel- 
lant guided missile and Sergeant solid 
propellant guided missile. 


lege of knowing the most intimate 
defense secrets." 

• Sen. Stuart Symington (D-Mo.) 
charged in a floor speech that Defense 
Department had made lengthy deletions 
from the text of the Senate Armed 
Services Committee testimony “for pub- 
lic relations reasons onlv.” He accused 
Defense Department of not practising 
what McNamara is preaching, and 
pointed to a publication of the U. S. 
Army Command and General Staff 
College, Fort Leavenworth, Kans., giv- 
ing detailed information on the location 
of Russian missile launching pads. 

Sen. Symington said the Army dis- 
missed the article as a compilation of 
previously published information. He 
said that it was at odds with informa- 
tion given by Central Intelligence 
Agency at top-level briefings. 

Behind much of the congressional 
support for a clamp down on informa- 
tion is the belief of many members that 
the military services and defense con- 
tractors push information favorable to 
their weapons systems to build consti- 

In a "clarification" of McNamara's 
testimony that Nike Zeus should be 
publicly presented as "the most perfect 
anti-ICBM system.” a "Department of 
Defense spokesman” explained in a 
press release last week: 

“Secretary McNamara preceded this 
by a sentence raising the question ' Why- 
should vve tell Russia that the Zeus 
developments may not be satisfactory?' 
Secretary McNamara had in mind the 
enormous advantages to Russia of our 
disclosing difficulties which might de- 
velop in new weapons systems. 

"Under no circumstances docs Secre- 
tary McNamara feel that the American 
public should be misled about a military- 
program. But at the same time, he 
does not think vve should gratuitously 
prov ide any potential enemy with valu- 
able information about any difficulties 
which may be encountered in the 
development of new weapons sys- 
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Apollo Contract Due in January 
If Budget Increase Is Approved 


Washington-Prime contract for the 
detailed design and fabrication of the 
three-man Project Apollo spacecraft will 
be awarded in January if the National 
Aeronautics and Space Administration 
receives the full 579.7 million it has re- 
quested to accelerate the program. 

NASA is preparing Apollo specifica- 
tions for the design phase on the basis 
of three feasibility studies conducted by 
the industry and on infonnation devel- 
oped bv the agenev's research centers. 

Apollo proposals will be requested 
this summer and, under the present 
plan, will be submitted in September. 

Extent of the Apollo contract is re- 
lated directly to Fiscal 1962 funding. 
Budget Bureau under both the Eisen- 
hower and Kennedy Administrations has 
approved only S29.5 million, which 
would hold the contract to a design 
phase in the coming year. House space 
committee on May 5' restored the full 
amount requested (AW May 8, p. 27). 
which would permit a hardware contract 
this year. 

The Apollo study contractors each 
spent a day last week at Langlev Re- 
search Center making oral reports on 
their recommendations. General Elec- 
tric Missile and Space Vehicle Depart- 
ment reported May 1 5, Martin Co. on 
May 16, and General Dynamics/ Astro- 
nautics May 17. These companies were 
awarded 5250,000 feasibility study con- 
tracts last November, essentially to de- 
fine the best means of achieving multi- 
man earth and moon-orbiting missions. 
Hardware contract will be open to all 
qualified bidders. 

The specifications also will take into 
account NASA's in-house research in- 
formation, particularly in the areas of 
structures and materials. 

Apollo development program will de- 
pend heavily on infonnation obtained 
from Project Mercury manned orbital 
flights and extended biomedical orbital 
missions in the Merctirv capsule. The 
last six Mercury' capsules will be fitted 
to carry a chimpanzee and two rhesus 
monkeys on earth-orbital flights lasting 
up to 14 days to determine the effects 
of long-term weightlessness and to 
evaluate Apollo components. 

Apollo flight test program will not 
be initiated until Fiscal 1965 and will 
use Little Joe, possibly an advanced 
Little Joe, Atlas, Atlas Agena B and 
Saturn launch vehicles. Background 
data on re-entry dynamics is to be ob- 
tained from Scout payloads, which could 
be flown this year (AW Apr. 5. p. 52). 

Advanced Little Joe is now under 
consideration by NASA and would con- 
sist of a seven-Algol booster clustered 


into a 14-ft. diameter airframe to ac- 
commodate the proposed Apollo heat 

NASA has ordered two standard Lit- 
tle Joe vehicles, presumably for small 
scale model aerodynamic tests of Apollo. 
Standard vehicle is a cluster of four 
Castor and four Recruit solid propel- 
lant motors, which ignite as a single 
stage to produce about 550,000 lb. of 
thrust, simulating the liftoff thrust of 
the Atlas. It weighs 40,000 lb., stands 
25 ft. high and is 6.5 ft. in diameter. 

The advanced Little Joe under con- 
sideration would be based on the Aero- 
jet Algol solid fuel rocket which is 
now used as the Scout first stage. 
Cluster of seven as a single stage could 
produce 721,000 lb. thrust, which could 
be increased by adding Recruit assist 
rockets. This vehicle would weigh about 
170.000 lb. and be 51 ft. high. 

NASA says the basic Apollo design 
consideration is the 25,000 mph. re- 
entry' velocity which would occur dur- 
ing return from a flight to the vicinity 
of the moon. In addition to the rc-cntrv 
vehicle, essential development needs arc 
an environmental control system to pro- 
vide a livable atmosphere for a three- 
man crew for several weeks, pilot dis- 
plays, attitude control, power supplies, 
communications systems and spacecraft 
propulsion. 

About half the total vehicle weight 
is expected to be in the propulsion sys- 
tem, which will be used for escape and 
maneuvering. Orbiting laboratory will 
weigh about 1 5.000 lb., and lunar mis- 
sion spacecraft about 20.000 lb. 

NASA will manage the Apollo con- 
tract through the Space Task Group 
at Langlev. which is directed bv Robert 
R. Gil ruth. Project team, which con- 
sists of about 70 engineers, is headed 
by M. A. Faget and R. O. Piland. 

The agency requested S2.6 million to 
add 500 persons to the Space Task 
Group Apollo staff. S72.1 million for re- 
search and development, and S5 million 
for a tracking station. Formally ap- 
proved budget was S29.5 million, all for 
research and development. 

Full funding would permit first earth 
orbital flight in about four years, and a 
circumlunar mission by i967. The 
lower funding level would slow the 
program by about a year. 

Apollo concept was first described 
in detail last summer (AW Aug. 29, 
p. 26) when Gilruth said its future 
will be dictated by manpower, money 
and technical progress. 

In its feasibility study. Martin recom- 
mended radiation protection be ob- 
tained by flying a polar trajectory to 


avoid the trapped radiation of the Van 
Allen belts. Concept of a storm cellar 
to protect against solar flare radiation 
was scrapped when it was found that a 
properly designed vehicle can provide 
adequate protection, Martin said. 

Martin Apollo Program Manager 
Carlos de Moraes said the space vehicle 
surface was divided into 500 sections, 
and each was assessed for its shielding 
capability. Weak sections were rein- 
forced by placement of interior com- 
ponents and by spot shielding. 

Storm cellar approach would have 
doubled the vehicle weight, de Moraes 

Charyk Warns Against 
Unsound Proposals 

Washington— Dramatic presentations 
to the military services of concepts that 
arc technically unsound or highly specu- 
lative but are claimed to be attainable 
at an early date and at low cost have 
been criticized by Air Force Under 
Secretary Dr. Joseph V. Charyk. 

"I sec too much of attempts to solve 
problems by the massive application of 
manpower rather than by the selected 
application of brainpower," he told a 
group honoring Dr. Theodore von Kar- 
man, aeronautical pioneer, on his SOth 
birthday. 

"Sometimes accomplishment seems 
to be measured by the size of the con- 
tracts required to complete the job 
rather than by the efficiency with which 
the job was executed,” he added. "We 
tend to substitute glossy proposals for 
sound technical ideas and we oftentimes 
confuse technical concepts with dem- 
onstration models. I believe we have 
become too enamored of sophistication 
and too deprecative of simplicity,” he 

Dr. Charyk observed that the science 
of aeronautics "has fostered concepts of 
national and international policy which 
were virtually beyond the imagination 
of people" half a century ago. "The 
ideological conflict in which we find 
ourselves engaged is an anachronism in 
relation to the state of the development 
within the aeronautical sciences. 

"This has made it necessary to alter 
the classical method of waging such a 
conflict, and we can expect the struggle 
to sway back and forth until political 
diplomacy and aeronautical technology 
have been made to complement each 
other at the highest political-scientific 
plane,” he said. 

Commenting on the impact of aero- 
nautical advances on political, economic 
and military affairs. Dr. Charyk said: 
"Since this is the type of world in which 
we live today, the scientist can no 
longer escape to an ivory tower or pre- 
tend that these affairs arc not his busi- 
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Flickinger Warns of Soviet Space Threat 


By Edward H. Kolcum 

Washington— Soviet lead in life sci- 
ences could soon deny the use of space 
to U.S. vehicles, but this countiy has 
not yet recognized this military threat, 
according to Brig. Gen. Don Flickinger, 
Air Force Systems Command assistant 
for bioastronautics. 

Gen. Flickinger told a House space 
subcommittee that the orbital flight of 
Yuri Gagarin-with its advanced envir- 
onmental and life support systems— 
cannot be duplicated by the U.S. for 
5J-4 yr. (AW May 1 5, p. 54). He indi- 
cated that the Air Force biosatellite 
program does not have the strong back- 
ing of the Pentagon. His testimony was 
released last week. 

Gen. Flickinger, testifying before a 
special life sciences subcommittee on 
the National Aeronautics and Space Ad- 
ministration’s Fiscal 1962 appropria- 
tions. praised NASA's bioastronautics 
flight plans, but he warned that NASA 
is concentrating its effort on non-mili- 
tary aspects and the country is not ex- 
ploiting the military' skills and capabili- 
ties in this area. 

Instead of a single, consolidated 
bioastronautics program, he urged dual 
civilian and military programs to exploit 
all the U.S. capability, an approach 
which, although expensive, “may be 
cheapest in the long run." 

Dr. Hugh L. Dryden, deputy NASA 
administrator, asked Flickinger during 
the hearings if he and other military 
aerospace medical specialists are "unable 
to convince your bosses in the Depart- 
ment of Defense to do what you want 

Gen. Flickinger replied that he does 
"not feel at the present time that we 
have established the threat or the chal- 
lenge [of Russia’s lead in bioastronau- 
ticsj, and I do not feel that we have 
mobilized or put into proper manage- 
ment concepts the total resources we 
have to prosecute an all-out program in 
manned space flight technology." 

Although the Discoverer biosatclliti 
program was not discussed during the 
hearings, it is one area which Air Force 
medical specialists say is indicative of 
the low priority of the military bio- 
astronautics effort. Primate flights have 
been planned several years, and the first 
flight was scheduled last fall. But no 
Discoverer primate flights have been 

General Electric has delivered cap- 
sules designed to carry monkey pay- 
loads, and Lockheed has designed a bio- 
capsule to carry the largest primate that 
can be trained— probably a chimpanzee. 

Cause for the delay has been ex- 
plained at various times as: the require- 


ment to test Midas and Samos compo- 
nents as highest priority Discoverer 
payloads: an Eisenhower decision to 

mal research; the unsettled decision on 
the extent of the division of responsi- 
bilities between NASA and Defense De- 
partment, and a refusal by NASA to 
support military animal space experi- 

NASA has continuously denied block- 
ing the program, or contributing to its 

Rep. Olin Teague (D.-Tcx.), who 
headed the special subcommittee, asked 
Gen. Flickinger if there is specific evi- 
dence that U.S. is not exploiting its 
full skills in the life sciences. Illustrat- 
ing the political sensitivity of the bio- 
astronautics issue, Flickinger responded: 
"How can I avoid getting into 
trouble?” 

Rep. Teague also questioned the 
ability of military aerospace medical 
officials "to convince people higher up 
to put sufficient money’ 1 in tne pro- 
gram, and Rep. Emilio Q. Daddario 
(D.-Conn.), a frequent critic of the 
scope of NASA’s life sciences plans, 
asked if the basic problem is not a fail- 
ure to "spell out a military role for man 

Gen. Flickinger said he believes this 
is true, but he emphasized he is “not 
at the policy level” and docs not know 
the economics of parallel civilian and 
military programs. 

He expressed shock at Soviet bio- 
astronautics progress, and said this su- 
perior technology may “deny space to 
any of our vehicles, either manned or 
unmanned, in the relatively near fu- 


Report on MR-3 Flight 

U.S. bioastronaiitici experiment so far— 
thc Redstone-boosted ballistic flight of 
Cdr. Alan B. Shepard— will be discussed 

James E. Webb, National Aeronautics 


and Space Administration chief, said 
Shepard and Project Mercury aerospace 



weather satellites. 


Gen. Flickinger lauded the frame- 
work of NASA’s life sciences program, 
particularly the flight plans and the 
solid backing the program has in aca- 
demic sciences. He said there is gen- 
eral agreement that NASA needs time 
to build an internal competence, but 
this time lag has impeded the capability 
built up in the sendees over a long 

Asked by Rep. Daddario if NASA's 
biological flight plans can cut into 
those of the Defense Department. 
Flickinger said: "No. Thcv represent 
as much of the budget as [NASA] can 
commit. But the sendees have a 
greater responsibility and an extra good 
capability to do this type of tech- 
nology.” 

Gen. Flickinger said the Aeronautics 
and Astronautics Coordination Board’s 
life sciences advisory committee is an 
effective means of determining the divi- 
sion of responsibilities between NASA 
and the military. 

Dr. Dryden said if the advisory com- 
mittee is unable to agree, the problem 
comes to him and to Dr. Harold Brown. 
Defense director of research and engi- 
neering. If it remains unresolved, the 
problem goes to James E. Webb, 
NASA administrator, and Defense 
Secretary Robert McNamara. F'inal 
authority lies with the President. 

Total bioastronautics research effort 
in the U.S. for Fiscal 1961 is estimated 
at $11.1 million, 56.1 million spent by 
the Defense Department and the re- 
mainder by NASA. Fiscal 1962 budget 
requests total S12.6 million, of which 
NASA has asked 58.6 million. 

Justifying its program, NASA re- 
quested funds for: 

• Physiologic base line studies in stress 
endurance, acceleration, vibration and 
temperature control, spinning and 
tumbling, weightlessness and ballisto- 
cardiography, or human heart action in 
a zero gravity. 

• Life support systems experiments us- 
ing photosynthetic gas exchanges, water 
recovery, superoxidc, water electrolysis 
and man-machine integration. 

• Sensors for remote control, visual 
feedback, safety and protection and 
flight preparation. 

• Space biology, including advanced 
nuclear emulsion recovery vehicle 
(Ncrv) experiments, and methods to de- 
termine extra-terrestrial life in plane- 
tary spacecraft. 

Equipment designed-but not built, 
miniaturized or made ruggcd-includes 
a Lcdcrberg multivator, which can hold 
12 different bacteria cultures, a Vish- 
niac wolf trap to count carbon 14; a 
videcon microscope and gas chromato- 
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Satellite Needs Push Reconnaissance Gains 


Dayton— Significant advances in 
aerial reconnaissance techniques can 
be expected in the next decade, but 
even these will be hard pressed to 
meet the needs of reconnaissance satel- 
lites, Air Force Col. \V. S. Hcavner 
predicted here during the National 
Aerospace Electronics Conference 
(Naecon). 

Col. Hcavner, chief of the Air Force 
Aeronautical Systems Division's Recon- 
naissance Laboratory here, described 
the present status and expected gains 
in aerospace reconnaissance technology 
during a Naecon panel session. 

Optical glass and mirrors for photo 
reconnaissance of terrestrial objects 
from space arc a "critical problem,” 
Col. Hcavner said. To achieve ground 
resolutions of less than 5 ft. from an 
altitude of about 200 mi. requires a 
wide aperture optical system with a 
diameter of about 50 in. “But our 
present-day capability, yet to be proved 
operationally, is around 18 in. diam- 
eter, near diffraction-limited systems,” 
he said. For larger lenses, the only 
source of supply for the U. S. is Gcr- 

Future Lens Capability 

By 1065-70, with sufficient govern- 
ment support, the U.S. could be in a 
position to produce high-quality re- 
fractive lens elements with diameters 
of 30 to 50 in., Col. Hcavner predicted. 
Lightweight materials suitable for pro- 


ducing collector mirrors with diameters 
of 100 in. also could be available in the 

To illustrate the weight problem 
involved in high-resolution satellite 
reconnaissance. Col. Ileavner said that 
the optics and optical structure re- 
quired to obtain 5 ft. resolution from 
an altitude of 200 mi. would weigh 
approximately 2,000 lb., and that the 
remainder of the photo-recon payload 
might weigh an additional 1,000 lb. or 
more, depending on its film capacity. 
New Photo Materials 

By 1965-70, new types of photo- 
emulsion materials which are more re- 
sistant to radiation are expected to be 
available. Representative of such mate- 
rials are vacuum evaporated coating of 
monomolccular silver bromide and 
single crystal silver bromide. By 1965, 
these materials arc expected to provide 
resolutions of 200 to 300 lines per 
millimeter at ASA speeds between 10 
and 25. 

Recent developments in electro- 
optical recording, such as General Elec- 
tric’s thermo-plastic recording tech- 
nique (AW Jan. 18, 1960, p. 87) and 
the Radio Corp. of America's electro- 
static tape recorder (AW Nov. 14, p. 
68), offer promising alternatives to re- 
cording on photographic film, Col. 
Hcavner said. 

The RCA electrostatic photo-tape 
requires no chemical processing, it is 


reusable and its stored image can be 
read out electronically and telemetered 
to earth. Although the tape itself has 
a resolution of about 1,200 lines/ mm., 
the resolution now obtainable is lim- 
ited to 40 lincs/mm. over a 2.25 in. 
square format because of limitations 
in the readout electron beam. 

Within the near future, the obtain- 
able resolution is expected to increase 
to more than 100 lines/mm., and mul- 
tiple reading guns should permit use 
of a larger storage area. 

The GE thermo-plastic recording 
technique, which offers many of the 
same advantages for reconnaissance 
satellites, now provides the equivalent 
of an ASA speed of 10 and a resolution 
of 40 lincs/mm. with eight shades of 
gray. By 1965-70, new pnoto-sensitive 
materials, expected to eliminate the 
process now required to transfer charge 
within the tape, should give an ASA 
speed of about 100, with a resolution 
of 100 lincs/mm. and 15 shades of 
gray, Col. Hcavner said. 

Television Capability 

Presently available television cameras 
can provide 1,500 x 1,500 picture ele- 
ments in a 2 x 2 in. format, giving 25 
times better resolution than home tele- 
vision. With a 24-in. diameter optics 
system, a 10-ft. focal length and a map 
interval of one mile, this gives a resolu- 
tion of 1 5 ft. at a 300-mi. altitude. Col. 
Hcavner said. 



McDonnell F4H-1F Designed for Ground Attack Missions 

McDonnell F4H-1F, modification of eleventh production airplane for ground-attack missions with conventional weapons, is shown 
carrying 22 clustered 500-lb. bombs. Developed as two-place interceptor powered by paired General Electric J79 afterburning turbo- 
jets, the F4H-1 also has attack capability with nuclear weapons. McDonnell will propose conventional-weapon version to Navy. 
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Through the use of fiber-optics to 
provide multi-stage light amplifiers. Col. 
Heavncr predicted that the sensitivity 
of TV cameras will be increased suffi- 
ciently to provide useful returns from 
starlight illumination. 

Infrared reconnaissance, while useful 
at any time of day, is more effective 
at night in total darkness when terres- 
trial objects do not reflect sunlight. 
Present equipment has given 100 ft. 
resolution at an altitude of 40,000 ft. 
By 1970, he predicted, the infrared 
systems should be capable of providing 
90 ft. resolution at an altitude of 300 
mi., using 40 in. diameter optics. 

This prediction is based on the 
assumption that infrared detectors with 
sensitivity of 10‘“ watts/sq. cm. can be 
developed for operation in the 8-14 
micron wavelength region. It also is 
predicated on development of smaller, 
lightweight detector cooling equip- 
ment, capable of operating at a temper- 
ature of 4.2K for a year or more. 

Col. Heavner predicted that infrared 
imaging tubes operating in the 8-14 
micron region will replace presently 
used single or multiple-clement de- 
tectors in the 1965-70 period. But he 
said that single element cells of ad- 
vanced design are likely to be used in 
most reconnaissance equipment for the 
next three to five years. 

Radar Techniques 

One of the most promising radar 
techniques for reconnaissance is the 
current, side-looking radar which uses 
vehicle motion to make a small antenna 
perform like a very long antenna, im- 
proving target resolution. An existing 
side-looking radar provides about 50 
ft. range and azimuth resolution at 
ranges up to 12 mi. One limitation 
of such radars is imposed by atmos- 
pheric attenuation at the higher fre- 
quencies employed to give good 
definition. 

Another is the problem of handling 
and analyzing large amounts of data 
aboard tlie vehicle itself. 

Despite this. Col. Heavner predicted 
that by 1970, radar would be able to 
provide 25 ft. resolution from an alti- 
tude of 300 mi. and cover an area 10 
mi. square. For longer ranges and 
higher resolutions, the power require- 
ments are so severe that techniques be- 
yond the use of pulse compression may 
be required, in addition to the use of 
multiple beams to provide unambig- 
uous coverage, he said. 

Col. Heavner said that optical maser 
(laser) radars will find a prominent role 
in reconnaissance because of their in- 
herent high resolution and low power 
consumption. "We expect laser re- 
search to progress at an accelerated rate, 
with emphasis on achieving higher 
peak power and more rapid repetition 
rates,” he said. Present indications are 


that a laser radar can provide resolu- 
tions of 5 ft. at orbital altitudes. 

Passive microwave reconnaissance, 
which resembles infrared reconnais- 
sance except that radiation is detected 
at microwave frequencies, has better 
all-weather capability than infrared 
(AW July I, 1957, p. 62). Man-made 
objects, particularly metal buildings, 
stand out quite clearly. 

The first successful airborne passive 
radar, the AN/ AAR-24, completed in 
1959, has demonstrated the capability 
of resolving to 35 ft. at 1,000 ft. 
altitude. Man-made and natural targets 
have been observed at altitudes up to 
1 8,000 ft.. Col. Hcavner reported. 

The future role of passive micro- 
wave reconnaissance depends on de- 
velopment of solid state preamplifiers 
capable of operating at wavelengths of 
2.5 to 3.5 mm., and of large aperture 
unfurlablc or extensible antenna arrays. 
By 1970, it may be possible to obtain 
resolutions of about 0.005 of a degree 
using a 20-ft. linear array. 

Ferret Reconnaissance 

The detection and location of all 
sources of electromagnetic radiation 
from enemy radio/radar stations is an 
important reconnaissance area. Pres- 
ently available Ampcx airborne tape re- 
corders are capable of recording 4-mc. 
bandwidth instantaneously on magnetic 

In the future, the Air Force expects 

RCA Wins Relay 

Washington— Radio Corp. of Amer- 
ica was given a $3,250,000 contract 
last week to develop the Relay active 
repeater communications satellite, be- 
ginning a program that is expected to 
result in components for the U. S. 
commercial communications satellite 

Seven proposals from companies and 
teams have been under consideration 
since Mar. 27 by a National Aeronau- 
tics and Space Administration source 
selection board at Goddard Space 
Flight Center (AW Mar. 27, p. 25). 
The board’s recommendations went to 
NASA headquarters last week. First 
Relay flight could be made in a year. 

NASA is expected to select the loca- 
tions and types of ground stations for 
both active and passive communica- 
tions satellites shortlv. England and 
France already are building ground sta- 
tions for botli types of satellites. 
Passive Communications 

In the passive communications pro- 
gram, NASA last week decided to elim- 
inate the use of Atlas-Centaur launch- 
ers in the Rebound development series 
and to use the Atlas-Agcna B exclu- 
sively for this program. Rebound is a 


to have fully automatic electromagnetic 
reconnaissance systems, for both air- 
craft and space vehicles, which do not 
require the presence of a human oper- 

The systems will be designed to 
store and analyze complex and unusual 
signals, comparing them with previously 
detected or known signals to sort out 
new signal sources. 

Processing of communications signals 
will be made on the basis of type of 
modulation, linguistics and semantic 
characteristics. Col. Heavner predicted. 
The capability to intercept and analyze 
signals in the extremely high frequency 
(EHF) band to beyond 300 kmc. will 
be extended, he said. 

Correlation of Data 

Correlation of reconnaissance images 
obtained from a variety of sensors (op- 
tical, infrared, radar, etc.) poses a chal- 
lenging problem. The present trend is 
to use side-by-side visual displays for 
each of the sensors, with the human 
observer attempting to locate targets by 
comparison. 

Automatic target recognition is a 
long-term research goal, but no prac- 
tical approach has been uncovered to 
date. Col. Hcavner said. But by 1965, 
he predicted that reasonably good man- 
correlation of gross targets can be ex- 
pected, and some crude machine-corre- 
lation techniques should be available 
(AW Apr. 24, p. 67). 

Satellite Award 

135-ft. diameter, 500-lb. sphere con- 
siderably more rigid than Echo, which 
is now in orbit. 

Atlas-Agcna B can carry a three- 
sphere payload into orbit, and Centaur 
would have had a six-sphere capabilitv. 
Centaur, however, will not be available 
for the Rebound program until 1964, 
a year later than Atlas-Agcna B, so 
NASA elected to make the change. 

Preceding the Rebound launches 
will be ejection-inflation tests in which 
single Rebound spheres will be boosted 
into ballistic trajectories 700-800 mi. 
high and 650 mi. in range. This pro- 
gram, called Echo II, will use two Thor 
boosters launched from the Atlantic 
Missile Range. 

Final part of the Echo II program 
is an orbital test next spring of a single 
135-ft. sphere from Pacific Missile 
Range. Thor-Agena B will be used to 
place the sphere into a 700-mi. circular 
polar orbit. 

The Relay development program 
will use Delta launch vehicles for com- 
ponent tests and Atlas-Agcna B vehi- 
cles for complete spacecraft flights. 
Contract will call for delivery of four 
identical satellite units-two for flight, 
one prototype and one a spare. 
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Aerospace Companies’ Role Stirs 
Commercial Satellite Controversy 


By Philip J. Klass 

Washington— Question of whether 
aerospace companies should be partners 
in, or merely suppliers for, a commer- 
cial communication satellite system be- 
came one of the major issues last week 
in the controversy over how the U.S. 
should proceed with the implementa- 
tion of such a system. 

Developments included: 

• American Telephone & Telegraph 
Co., in a statement filed last week with 
the Federal Communications Commis- 
sion, said that admission of aerospace 
finns as part owners of a space com- 
munication system would be "both un- 
desirable and unworkable." This was 
one of four prerequisites set forth by 
the Justice Department in its recent 
statement to the FCC (AW Mav 15. 
p. 25). 

• Lockheed Aircraft, which was the 
first to propose a joint-venture space 
communications satellite system (AW 
Mar. 20, p. 28), advised th’c FCC that 
it was willing to bow out of part owner- 
ship if communication common carriers 
were willing to finance the project them- 


selves, as they indicated in their May 
1 comments to the FCC. 

Lockheed's action was prompted by 
comments of the carriers to the FCC 
expressing strong opposition to sharing 
system ownership with non-carriers 
(AW May 8, p. 3-1). Lockheed recom- 
mended that the FCC encourage all 
U.S. international common carriers to 
get together and prepare a concrete pro- 
posal for the business structure and 
operational plan for a space communi- 
cation system company. 

If the carriers are unable or unwilling 
to settle their remaining differences, 
then other private interests such as 
Lockheed, which have shown a readiness 
to proceed, should be given the oppor- 
tunity to do so. Lockheed said. Lock- 
heed emphasized that it is interested 
in providing satellite svstem planning, 
design, engineering and operational 

• General Electric, following recent dis- 
cussions with the Justice Department, 
held its first discussions with a com- 
munications common carrier that had 
approached GE following the formation 
of its new Communication Satellites, 


Inc. The new company is intended as 
a focal point for a joint-venture space 
communication svstem. 

AT&T's latest comments to the 
FCC also appear to be intended to win 
over smaller carriers, which have ex- 
pressed fear of an AT&T-dominated 
space system, by capitalizing on their 
opposition to a system partially owned 
by outsiders. 

Responsibility Factor 

AT&T said formation of a new en- 
tity to own and operate the satellite 
system, such as that proposed bv GE 
and Lockheed, would "enable satellite 
hardware suppliers, who have no re- 
sponsibility to the public for the qual- 
ity or scope of service, to participate 
in management and operation of a 
common carrier undertaking . . . this 
would seriously dilute the carriers' abil- 
ity to discharge their responsibility to 
render service of the highest quality 
since a fundamental link in the com- 
munications network would have been 
placed outside the control of the car- 
riers responsible . . 

Formation of such an intermediate 
"carriers' carrier” is unprecedented and 
has never been found necessary or de- 
sirable in working out cooperative ar- 
rangements for use of such interna- 
tional facilities, the company said. 

AT&T also said ownership by aero- 
space suppliers would introduce new 
administrative complexities and prob- 
lems of operational control, and said 
many of these aerospace firms "would 
deem it necessary to acquire an interest 
in the satellite company, particularly 
if their competitors elected to do so.’’ 

The implication is that aerospace 
finns might seek to participate because 
they feared it was necessary to assure 
themselves of an "insider’s insight” 
into subsequent hardware procurc- 

A GE spokesman pointed out that 
many of the communication common 
carriers themselves are in the aero- 
space, avionics business. This includes 
AT&T, Radio Corp. of America, In- 
ternational Telephone & Telegraph 
Co. and General Telephone and Elec- 
tronics. Because of this, it would be 
difficult to justify excluding other aero- 
space/avionics firms from participa- 

System Control 

AT&T questions the need for aero- 
space industry ownership in view of 
another Justice Department stated re- 
quirement that all such companies be 
given unrestricted opportunity to fur- 
nish such equipment— a provision with 
which the company has no quarrel. 
The company said its joint ownership 
plan (AW May 8, p. 34) also meets 
Justice Dept.'s criteria for assuring all 
common carriers the opportunity to 



COMMERCIAL COMMUNICATION SATELLITE proposed by General Electric (AW Mav 8. 
p. 34) would weigh about 1.000 lb. and have body dimensions of 88 s 26 x 33 in. Eacli of 
10 satellites in 6,000-mi.-high equatorial (non-synchronous) orbits would contain four radio 
repeater packages, each capable of handling 300 voice channels, one radio repeater for 
relaying 6-mc. television signal and two additional repeaters for servicing low-capacity 
stations. Infrared horizon sensors would be used for attitude stabilization. Solar cells 
and nickel-cadmium batteries would supply 700 watts of power required. 
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participate in system ownership and/or 
to rent facilities on a non-discrimina- 
tory basis. 

In its comments to the FCC, Justice 
also stated that the space communica- 
tion system project is "so important to 
the national interest that it should not 
be owned or controlled by a single 
private organization, irrespective of the 
extent to which such a system will be 
subject to government regulation." 

In AT&T's most recent comments, 
it said it believes its proposal “is con- 
sistent with the (Justice] Department's 
objectives.” and pointed out that FCC 
has the power to assure that no single 
carrier gains a competitive advantage 


Washington— Long-range future for 
nonprofit corporations acting as tech- 
nical advisers and planners for the Air 
Force is foreseen by Lt. Gen. Bernard 
A. Schrievcr, commander of the new 
Air Force Systems Command. 

Briefing industry representatives on 
the new AFSC organization. Gen. 
Schrievcr commented that private com- 
panies could not perform these ad- 
visory functions objectively because of 
the profit motive. He said that since 
the Air Force has not been able to 
achieve an in-house capability in plan- 
ning. it has to use the service of a com- 
pany such as Aerospace Corp. (See p. 
SO.)' 

Commenting on questions concern- 
ing Aerospace Corp.'s ability to gain 
technical competence in a short time 
with a "panic" growth rate, Gen. 
Schrievcr said the company, which re- 
ports to AFSC's Space Systems Division, 
lias been able to obtain a top level man- 
agement stall. Aerospace first transferred 
300 persons from STL and has since 
hired 200 more. Me said he didn’t con- 
sider this a panic growth rate. 

To establish better relations with in- 
dustry Gen. Schrievcr said he will 
create a board or group to maintain 
constant liaison, lie emphasized that 
one of the major drawbacks to orderly 
conduct of business for the Systems 
Command and its predecessor, the Air 
Research and Development Command, 
has been heavy industry visitor traffic 
at headquarters offices on matters deal- 
ing with details of the development 
of systems. 

These details, he said, are no longer 
known at headquarters. Contact should 
be made with system program direc- 
tors. Problems not solved at this level 
should then go to the division com- 
mander. Beyond that, in the case of 
the Space and Ballistic Systems Divi- 


In response to an Aviation Week 
query. Justice said the question of 
whether the system was "controlled" 
by a single company would depend 
upon the detailed arrangements of the 
plan under which it was owned and 
operated. The amount of ownership 
held by one company, and the distribu- 
tion of the balance, arc influential 
factors. Under some circumstances a 
holding of less than 25% by a single 
company has been viewed as giving it 
control. 

Justice Dept, said it is not likely to 
render such an opinion on the com- 
munication satellite program until a 
specific plan is submitted to it by the 
FCC or the President. 


sions in California, the deputy com- 
mander is to resolve problems, while 
Gen. Schrievcr will resolve questions 
arising in other divisions. 

Maj. Gen. Howell M. Estes, deputy 
for aerospace systems, has the author- 
ity to act in Gen. Schricvcr’s name 
and to go directly to the Pentagon for 
guidance on various problems. Gen. 
Schrievcr reports to the Air Force 
Chief of Staff. 

Gen. Schrievcr also said that: 

• Systems management of the booster 
for the Dviia-Soar orbital boost-glide 
vehicle will remain at the Space Sys- 
tems Division, while the vehicle itself 
will remain under the Aeronautical 
Systems Division in Dayton. Ohio. 

• Manned systems will remain at ASD. 
Considerable agitation was evident re- 
cently in the Ohio congressional dele- 
gation and the press concerning trans- 
fer of such projects to the West Coast. 

• Since there is no clear line between 
development and operation in newer 
weapon systems, assembly line produc- 
tion will be unlikely. Flic Minuteman 
ICBM will have limited line produc- 
tion, while space systems probably will 
never approach line production. 

• Division overlaps in programs have 
been solved in many instances by hav- 
ing the personnel located together 
physically. He gate the re-entry vehicle 
project offices as an example. 

• Air Force plant representatives will 
now report to the Systems Command 
through the Contract Management 
Regions. 

• Fiscal 1962 budgeting will emphasize 
a package approach where a system will 
be funded as a complete unit. Excep- 
tions will be low priority and new 

• Air Force will continue to ask for 
cost sharing in research and dcvclop- 


Dyna-Soar Awards 

Boeing Co. has awarded the following 
subcontracts under the Air Force's Dvna- 
Soar space glider program: 

• Multi-million-dollar contract to Thio* 
kol's Elkton. Md.. division, for a solid- 
fuel acceleration rocket which will pro- 
vide additional boost to the glider after 
the Titan booster's second stage burns 
out. The unit also will serve as an escape 
rocket to propel both glider and pilot 
free of the booster if an emergency oc- 
curs during launch. Thiokol will design, 
develop, test and manufacture the ac- 
celeration rocket, which will include 
thrust sectoring, to meet Dyna-Soar V 
Phase I development schedule. 

• Contract exceeding SI million to 
Wcstinghonsc Electric Corp.’s Aerospace 
Electrical Department. Lima. Ohio, for 
development of a control unit which will 
be the source of the glider’s electrical 
power, consisting of a 400-cvcle three- 
phase brushless generator, including volt- 
age regulator, control panel, circuit 
breakers and current transformers. 

• Multi-million-dollar contract to Electro- 
Mechanical Research, Inc.. Sarasota. Flu- 
tor airborne equipment for collecting and 
preparing Dyna-Soar test data and ground 
equipment for receiving, displavmg. re- 
cording and processing the data. Equip- 
ment will include pulse code modulated 
and frequency modulated conversion 
equipment, a time-coded generator and 
a tape recorder for data storage. 

• Contract for $45,000 to Goodyear Tire 
& Rubber Co- Akron. Ohio, to develop 
main landing gear skids. A wire brush 
arrangement will bring the boost-glide 
Dyna-Soar vehicle to a stop by creating 
friction on landing. 


Bell, Hiller Chosen 
To Design Army LOH 

Washington— Army has chosen Bell 
Helicopter Co. and Hiller Aircraft Corp. 
to design competitive light observation 
helicopters. 

Seeking a replacement for its smaller 
fixed-wing aircraft and its older heli- 
copters for battlefield work, the Army 
specified a four-place, turbine-powered 
vehicle in the 250-hp. class. As the 
specifications were written, it would 
have been difficult for a designer to 
choose anv other engine than the Alli- 
son T63. - 

The separate Bell and Hiller LOII 
designs will be started through a devel- 
opment cycle. When it becomes clear 
that one design is favored, its develop- 
ment will be completed and production 

Over a five-year period, the Army is 
expected to purchase more than 2,000 
of these aircraft, and the ultimate in- 
ventory goal is 3.500. 


Schriever Predicts Long Future 
For USAF Non-Profit Corporations 
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Saturn, AMR Proposed for Tests 
Of First Nuclear Rocket Engine 


Kiwi B tests, now scheduled for Au- 
gust, will use a downward firing engine 
with the nozzle cooled by liquid hydro- 
gen, which also is used as the working 


Washington-Four study contractors 
have made independent recommenda- 
tions that Nerva, the first nuclear rocket 
engine, be flown from existing Atlantic 
Missile Range facilities as the second or 
third stage of a Saturn booster. 

Development contract for the Nerva 
engine is under consideration by a joint 
Atomic Energy Commission-National 
Aeronautics and Space Administration 
source selection board and a contractor 
is expected to be chosen within the 
next several weeks (AW Apr. 10. p. 33). 
Leading contenders arc believed to be 
Aerojet-General Corp., North American 
Aviation’s Rocketdyne Division and 
Thiokol Chemical Corp. 

Lockheed Aircraft Co., Martin Co., 
General Dynamics/Astronautics and 
Douglas Aircraft .Co. all concluded in- 
dependently that radiation safety will 
at be a problem in test flying the Ne 


Flight Center in Huntsville, Ala. 

The Nuclear Propulsion Office con- 
tinues to favor the AEC Nevada test 
site at Jackass Flats as the Rover test 
site and is seeking SI 5 million in Fiscal 
1962, to build a test stand for the en- 
gine and reactor. Before the system can 
be fully tested, however, a complete 
vehicle test stand will be necessary. 

Total development cost of the Rover 
operational engine has been estimated 
at SI billion, and the Nerva prototype 
engine development program will result 
in expenditures of several hundred mil- 
lion dollars over the next 6} vr. 


gas a; 

cooled nozzle. 

Rocketdyne has developed a flight- 
weight nickel alloy nozzle for the Kiwi 
B tests. The company, which built noz- 
zles for the upward firing Kiwi A test 
engines, also has a contract for Kiwi B 
axial flow turbopumps and a throttle- 
able feed system. 

The axial flow turbopump consists of 
a turbine adapted from the Atlas en- 
gine, with a power control valve to con- 
trol gas flow rate driving the propellant. 
Turbine speed can be varied from 
1.000-25,000 rpm., Rocketdyne said. 


Price Protests ANP Cancellation 


Washington— Rep. Melvin Price 

(D.-Ill.) last week protested cancellation 
of the Aircraft Nuclear Propulsion pro- 


engine. The conclusion was among re- gram, contending a nuclear-powered 


quirements of a nuclear rocket flight 
program reported in the reactor inflight 

test system (Rifts) studies being evalu- ... r ... 

a ted by NASA. The agency sponsored of aerial transpoi..., 
Lockheed and Martin studies, and the Rep. Price— chai 
others were unfunded. 

Harold B. Finger, chief of the AEC- 
NASA Nuclear Propulsion Office, told 
Aviation Week one Rifts study recom- 
mended the engine be flown as the 
second stage of the Saturn S-l. and the 
other three suggest the S-l and S-2 
stage be used to boost the nuclear sys- 
tem. All recommended that the first 
flight be a ballistic lob. but none believe 
it necessary to launch from off-shore or 
Florida Everglades facilities. 

Finger said that if off-shore facilities 
are available, they could be used, but 
the test flight will not require them. 

Seven companies submitted proposals 
for the Nerva contract, and Finger said 
the current plan is to choose one of 
them for these major contract tasks: 

• Design the facility for engine and ve- 
hicle development, 

• Provide technical support to the Los 
Alamos Scientific Laboratory for Kiwi B 


plane not only would be “militarily 
ful” but represents “the most logical 
step before us today in the development 


. of the Joint 

Atomic Energy Research, Development 
and Radiation Subcommittee— took is- 
sue in a House speech with the recent 
contention of Defense Secretary Robert 
S. McNamara that a nuclear airplane 
would have little or no military value 
(AW May 8, p. 20). 

Rep. Price listed 1 1 military 




aming air- 


“What could satisfy this requirement 
better than the [nuclear] aircraft right 
under his very nose?" 

Rep. Price countered claims that a 
nuclear airplane would be “too heavy 
and too radioactive," asserting it would 
be no heavier than the heaviest current 
military aircraft and that dangers to 
the crew or population below from 
radioactivity would be negligible. 

He noted the unlimited range, high 
payload capacity' and the independence 
a nuclear airplane promises, and said: 
“the manned nuclear aircraft should 
not be looked upon as a scientific freak 
or stunt, as some are prone to do. 
Rather it should be judged for what 
it is, the most logical step before us 
today in the development of aerial 
transportation.” He said the “defense 
of our country, as well as that of free 
people everywhere, would be seriously 
affected” if Russia developed the first 
nuclear airplane. 


• Design the Nerva engine and define 
the development test program. 

• Conduct research and development in 
critical engine component areas. 

The Nuclear Propulsion Office is now 
establishing three field offices to sup- 
port the Rover development program. 
Finger said. Management of the en- 
gine system will come under an office to 
be located in Cleveland, Ohio, near 
Lewis Research Center; a reactor office 
will be established in Los Alamos. 
N. M., and the flight test system project 
office will be at the Marshall Space 


Charging that Defense Department 
specifications were being met in the 
ANP program. Price said, "therefore 
if there were any complaints to be made 
concerning the value of the nuclear air- 
craft, they should have been addressed 
to Mr. McNamara’s organization, the 
Department of Defense, who set down 
the specifications. 

"The chaos is evident in the history 
of the program itself, which has been 
characterized by indecision on the one 
hand and faulty decision on the other 
on the part of the Department of De- 
fense. This inconsistent state of affairs 
has resulted in a tremendous waste in 
time, money and manpower and has 
earned only contempt for those who 

have suffered under the aegis of dila- was approx:.... .. 

tory Defense Department domination," watts, the level planned before the 


er 


Tory IIA-1 Tested 
At 27% of Full Pow 

Las Vegas, Nev.— Tory IIA-1 nuclear 
reactor designed to test the feasibility 
of a reactor core in nuclear ramjet Proj- 
ect Pluto was successfully operated at 
27% of full power in a 45-scc. run at 
the Atomic Energy Commission 
Nevada test site. 

Opr 
brief I 


Price said. 

Citing McNamara’s interest in 
manned systems to operate when both 
sides have large intercontinental bal- 
listic missile forces, Rep. Price said: 


Full design power of the Tory IIA-1 
reactor is 1 50 thermal megawatts. 
Future tests will be made at progres- 
sively higher power and temperature 
levels until full design power is reached. 
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Bell-powered Agena satellites itt orbit — symbolized. 


THE ENGINE WITH THE FUTURE 


Reliability . . . Efficiency . . . Flexibility. 

In space, these words have a million-dollar meaning. 
Vast sums of money and vital scientific data ride on 
these built-in attributes of Bell Aerosystem’s rocket 
engine for Lockheed’s Agena satellite, second stage of 
the Air Force Discoverer series. 

The Agena engine, designed with space in mind long 
before space became a household word, has fulfilled 
its every mission and has placed more tons of useful 
payload into orbit than any other power plant. Its 
operational reliability is backed by six years of develop- 
ment and 5,000 test firings. 



This Bell engine now has re-start capability — the first 
in the nation. This means that its satellite can change 
orbit in space without the penalty of extra engines. 
Presently in production, this engine also is adaptable 
to new fuels and new assignments and, consequently, is 
programmed for important military and peaceful space 
ventures of the future. 

Agena’s engine is typical of the exciting projects in Bell’s 
rocket propulsion center. It is part of the dynamic new 
approach of a company that’s forging ahead in rocketry, 
avionics and space techniques. These skills serve all 
government agencies. Engineers and scientists anxious 
for a new kind of personal challenge can find it at Bell. 

BELL AEROSVSTEMS comwny 
BUFFALO 5, N. Y. 

DIVISION OF BELL AEROSPACE CORPORATION 

A TEXTRON COMPANY 




UNITED TECHNOLOGY CORP. solid 
booster, to be static-tested in July, is 317 in. 
long and 78 in. in diameter. Booster weighs 
75.020 lb. and is designed to generate 259,- 
000 lb. thrust. 

UTC Firings Called 
Key to Large Solids 

Washington— Conical solid rocket, 
weighing 75.020 lb. and developing 
259.000 lb. thrust, will be static fired 
in July by United Technology Corp. in 
a large solid booster development pro- 
gram funded jointly by the company 
and National Aeronautics and Space 
Administration. 

The negotiated contract, signed 
early this month, calls for ground dem- 
onstration firings of two such motors. 
NASA portion of the funding totals 
Sl.S million, with money coming from 
both Fiscal 1961 and Fiscal 1962 
budgets. The project is the first step 
NASA has taken in large solid rocket 

The program follows an earlier 
United Technology-NASA contract un- 
der which three 15.000-lb. thrust con- 
ical segmented motors were success- 
fullv test fired (AW Apr. 10, p. 56). 
William Cohen, NASA solid rocket 
programs chief, told Aviation Week 
the coming tests should "answer 95% 
of the basic questions on large size" in 

The United Technology booster, 317 
in. long with 78 in. diameter, contains 
66.510 lb. of propellant. It is designed 
to burn 60 sec. with a specific impulse 
of 245 sec. The nozzle is 51 in. long 
and has a 29-in. diameter. 

Booster is composed of three pieces 
with a pyrogen igniter at the top of the 
3,916-lb. head piece. The main seg- 
ment weighs 57,683 lb., and the aft 
closure section. 4,911 lb. The propel- 
lant is packed in a case of No. 11 case 
hardened steel made by Pratt & Whit- 
ney Aircraft Division of United Aircraft 


Corp.. United Technology’s parent 

xlotor pieces are joined by a special 
clevis and pin developed by United 
Technology and Pratt &• Whitney. 

Tire company’s large solid booster 
program was outlined to Congress in 
March during a special series of hear- 
ings on space propulsion technologv 
(AW Mar. 20. p. 50). 

Record Runs Planned 
By Air Force, Navy 

Washington— Air Force and Navy will 
attempt to set a variety of aircraft and 
helicopter records this week. 

Four McDonnell F4H-1 fighters will 
compete for the Bendix Trophy, racing 
from the Los Angeles International Air- 
port to Floyd Bennett Naval Air Sta- 
tion. New York. Another F4H will at- 
tempt the speed record for 3 km. at 
an altitude restricted to 100 meters 
(328 ft.. 1 in.) near Albuquerque. 

Air Force plans to try for the helicop- 
ter altitude record, earning a 1,000- 
kilogram payload with a Kaman H-43B. 
There will also be a try at the long-dis- 
tance non-refueled record with a Boe- 
ing B-52G flying from Yakota. Japan, 
to Torrejon, Spam, via Oklahoma City. 
Previous attempt was canceled when 
B-52G wing spar troubles called for 
Imposition of takeoff weight limits. 

An Air Force General Dynamics/ 
Fort Worth B-58 bomber will try for 
speed records from Los Angeles to 
Washington. Washington to New York 
and New York to Paris in conjunction 
with the Paris Air Show. 

In the Bendix race, the aircraft will 
be air refueled near Albuquerque. St. 
Louis and Pittsburgh by 12 Douglas 
A3D bombers which can be converted 
to aerial tankers. The F4Hs will fly su- 
personically at 50,000 ft. except when 
refueling. 



News Digest 


USAF-Aeronutronic Blue Scout to 
be launched late in July is scheduled to 
carry the backup balloon satellite pay- 
load from National Aeronautics and 
Space Administration’s successful Ex- 
plorer IX Scout launch. The 80-lb. 
package contains a 12-ft. sphere to 
measure air_ drag, which USAF plans 
to put in a 500-mi. circular orbit. 

Federal Aviation Agency Administra- 
tor Najceb E. Halabv has canceled Proj- 
ect Straight-Line under which his pre- 
decessor, Elwood R. Qucsada, planned 
to establish 22 Field Area Offices (AW 
Feb. 20. p. 50). The project, scrapped 
after a six-week study of problems in the 
Cleveland Air Route Traffic Control 
Center, would have decentralized ad- 
ministration of the Bureau of Air Traffic 
Management. 

Port of New York Authority has had 
formal requests from United and Amer- 
ican Airlines to operate jets at Newark 
Airport next month, and the agency has 
advised Governor Robert Meyncr of 
New Jersey it is considering granting the 

Arbitrators in the disagreement be- 
tween Fairchild Stratos Corp., formerly 
Fairchild Engine and Airplane Corp.. 
and Umbaugh Aircraft Corp. have 
found that "Under the circumstances. 
Fairchild Engine and Airplane Corp. is 
entitled to refuse further to perform 
under the contract dated Aug. 9, 1959 
between Fairchild and Umbaugh Air- 
craft Corp. and to regard said contract 
as no longer of anv further force or 
effect” (AW Apr. 17, p. 34). 


Vice Adm. William F. Raboi 
Navy director of special projects, will 
awarded the Robert J. Collier Trophv 
June 15 for directing dc\ ' 
the Polaris missile weapon 


of 


Phillip M. Swatck, 37. chief of the 
Cincinnati Enquirer’s Washington Bu- 
reau and a former Navy pilot, has been 
appointed chief of the Federal Aviation 
Agency Office of Public Affairs. 


USAF-Gcneral Dynamics Atlas E 
made a 5,000-mi. flight over the Atlan- 
tic Missile Range Mav 12 carrying the 
Avco Mark 5 nose cone, which will be 
used on the Minutcman (AW May 15. 
p. 28). Next Minuteman flight is due 
this week. 


Atlantic Research Corp. Areas Robin 
sounding rockets were fired in a series of 
24 shots at one-hour intervals from 
Eglin AFB May 9-10 carrying 8.5-lb. 
weather balloon pavloads to altitudes 
from 16-45 ml 
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AIR TRANSPORT 


British Independents Request More Routes 


Favored positions of BOAC, BEA threatened by inde- 
pendent airline applications to new licensing board. 

By Herbert J. Coleman 

London— British air transport industry faces a massive re-evaluation of its 
future international role in a series of impending route applications that 
seems destined to change the pattern of its activities outside the United 
Kingdom. 

It will be the first major test of Britain's new Air Transport Licensing 
Board, a body set up by the Civil Aviation (Licensing) Act of 1960 to replace 
the former advisory council. The act also opened up routes to independent 
airlines previously awarded to two state-owned airlines. 


The stage was set here last week when 
Cunard Eagle Airways formally asked 
the board for permission to fly sched- 
uled jet service between London-New 
York and London-Montrcal, an appli- 
cation opposed by British Overseas Air- 

in its initial testimony, Cunard Eagle 
contended that the annual rate of traffic 
increase on the North Atlantic route 
would justify entry of a second British 
airline, and that there would be “no 
material diversion of traffic" from 
BOAC. 

The state-owned airline opposes this 
view, contending that Cunard Eagle 
would take away traffic developed by 
BOAC over a long period of years at 
a heavy development cost, to the detri- 
ment of British civil aviation and the 
taxpayers' stake in the BOAC opera- 

Equallv important, the final results 
of the new route applications will crys- 
tallize the position of Minister of Avia- 
tion Peter Thorneycroft in the structure 
of air transport licensing, since he retains 
veto powers on all decisions relating to 
international sen-ices and fares. 

On one side are the two chosen in- 
struments of British air transport, Bri- 
tish Overseas Airways Corp. and British 
European Airways. Opposing them are 
the British independents which, after 
17 years of development, want a larger 
share of the overseas business. 

Prior to passage of the act, the inde- 
pendents primarily worked in the field 
of air charter and freight. But the new 
act allows them to enter into competi- 
tion with the monopolies, and the result 
has been a spate of route applications, 
many in parallel with long-established 
BOAC and BEA routes. 

Primarily involved are the two largest 
independents, British United Airways 
and Cunard Eagle, both formed by vet- 
eran surface shipping interests. Both re- 
cently announced orders for jet trans- 


ports which they will use on the pro- 
posed routes— British United will buy- 
10 BAC 111 short-range jets and Cun- 
ard Eagle has bought two Boeing 707- 
420 long-range jets (AW May 1 5, p. 42) 
for service between London and New 
York in direct competition with BOAC, 
as well as the two O.S. flag carriers. Pan 
American and Trans World Airlines. 

Cunard Eagle told the board last 
week that it prefers to “buy British" in 
its equipment purchases, but that the 
Boeing 707-420s powered bv Rolls- 
Royce Conway engines were selected as 
the "suitable aircraft for the operation 
that will be available in time." The only 
British airplane that could be competi- 
tive. according to Cunard Eagle, is the 
Vickers VC. 10 or Super VC. 10 and this 
airplane could not be delivered until 
1964. 

VC. 10 Considered 

However. Norman Ashton Hill, a 
Cunard Eagle director, told the board 
that the airline “has the VC. 10 in mind 
and when it is available we may well 
consider it for operation of the North 
Atlantic route." 

It is this North Atlantic application, 
on which hearings began last week, that 
sharply illustrates a major dilemma for 
the board, and finally the minister, 
since approval of another British carrier 
will involve renegotiation of bilateral 
agreements with the U.S. And, still 
murky because the problem is not yet 
resolved, is the future of pool agree- 
ments between BOAC, the two U.S. 
flag carriers and Trans-Canada Air Lines. 

Route applications for Europe, Asia 
and Africa, many in parallel with the 
monopolies, have been submitted by 
the independents, primarily British 
United, and these will be up for hear- 
ings late in June. 

Both the major independents stress 
that their jet orders arc not conditional 


on awarding of the routes. British 
United claims it needs the BAC 111 foi 
normal expansion, and, while Cunard 
Eagle could use the 707s on its London- 
Bcrmuda route if it is turned down in 
New York, the airplanes could easily be 
sold to another airline. 

Inextricably woven into the disputes 
arc aspects of domestic and interna- 
tional polities, starting, of course, with 
the fact that BOAC and BEA are un- 
derwritten by British taxpayers. Another 
aspect, certainly due for comment by 
members of the opposition Labour 
Party in Parliament, is Cunard Eagle's 
relationship with its parent steamship 
company. 

Cunard Steamship has applied for a 
subsidy to build a new Atlantic passen- 
ger vessel, yet Cunard Eagle financed its 
purchase of the two 707s (for better 
than SI 3 million) from its own funds. 
The opposition party, and probably 
BOAC. will claim that in effect the tax- 
payer is buving the airplanes to com- 
pete with the state-owned airline and 
that this could hardly be considered 
private enterprise. 

But the initial argument which will 
be placed by BOAC and BEA is this: 

• Two airlines have, over a long period 
of years and at vast expense, built a suc- 
cessful operating system, generating its 
own traffic. 

• Parallel routes by the independents 
will only bleed off’ this traffic without 
adding new revenues, to the detriment 
of all concerned. 

The independents take the view that 
they already have a proven capability 
and a heavy investment in an expand- 
ing air transport industry and should be 
allowed to demonstrate this capability. 

On the whole, the arguments be- 
tween the airlines involved have been 
kept below the surface, with occasional 
rumbles breaking into the open. Most 
marked has been the reaction of Lord 
Douglas of Kirtleside, BEA chairman, 
who lashed out against what he called 
“misleading statements" and turned 
down a request by M. D. N. Wyatt. 
British United chairman, to discuss the 
route situation in a private meeting. 

However, Sir Matthew Slattery, 
BOAC chairman, said he would attend 
the meeting, but stressed his position 
that BOAC would go “down the line" 
with BEA in opposing the independ- 
ents. The session, so far as is known, 
never was held. 

Piqued by reports of a "war" be- 
tween BEA and the independents, pri- 
marily British United. Lord Douglas 
next charged in a statement that "the 
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companies who want some of BEA’s 
traffic are making what is in effect a 
kind of takeover bid: but this is a take- 
over bid with a difference, because in 
this case those who are making the 
offer would not have to pay anything 
if they succeeded in the transaction. 

"What the applicants to the licens- 
ing board in effect want is to achieve a 
takeover of part of a nationally owned 
undertaking by private interests with- 
out payment of compensation. In such 
circumstances it is only natural and 
right that BEA should uphold its posi- 
tion. . . . We are onlv seeking to safe- 
guard a most successful and profitable 
national undertaking which has been 
built up through the efforts of its staff 
over the last 1 5 years, and to ensure the 
development which is essential to our 
continued success. . . 

Lord Douglas told Wyatt that the 
meeting would “serve no useful pur- 
pose” because its only object could nave 
been "to reach some arrangement in 
advance of the licensing board hear- 
ings.” A BEA source put it more 
strongly to Aviation Week: “It just 
smacks of making a deal in private, and 
that can hardly be called private cntcr- 

Lord Douglas contended he will pre- 
fer to put the future of British air 
transport up to the licensing board so 
it can “exercise the functions which 
have been prescribed for it." 

BOAC has maintained silence, with 
exception of reiterating its alignment 
with BEA. 

British United’s executive director, 
F. A. Laker, replied that airlines, in- 


Independents’ Fleets 


London— Ocean shipping interests arc 
independent airlines. British United Air- 


wars and Cuna 
The breakdo 


• British* United-Blue Star Line and 
Furness Withy. 20% each: British and 
Commonwealth Shipping and the Hunt- 
ing Group, 18% each: Whitehall Securi- 
ties. 20%. and T. L. E. B. Guinness 

Equipment is four Bristol Britannia 
100s. 10 Vickers Viscounts: two Doug- 
las DC-6As and four DC-4s: nine Bristol 
170s: five DC-3s: two de Havilland 
Herons and seven dc Havilland Doves. 
Ten BAC 111 twin jet transports arc on 
order, with an option on five mote. 

• Cunard Eagle-wholly owned by Cu- 
nard Steamship Co., Ltd., and includes 
Cunard Eagle (Bahamas) and Cunard 
Eagle (Bermuda). Equipment is one 

three DC-6Cs: two Herons and a Bristol 
170. The airline has two Boeing 707- 
420s on order. 


eluding BEA, have been taking traffic 
from British United's owners, the ship- 

E :rs, for vears. He added that British 
nited also has a “substantial invest- 
ment in aviation," plus the S22 million 
it will put into the BAC 1 1 1 order with 
British Aircraft Corp. 

On the other hand. Laker charged. 
BEA is after the holiday charter traffic 
which independent airlines "pioneered 
and built up ’ and contended the inde- 
pendents have a right to protect this 
traffic. Thirteen of the routes asked 
by British United are for seasonal holi- 
day services. He denied anv effort at 
“takeover,” pointing out British United 
wants its part in a growing industry. 

Varying shades of these opinions will 
be expanded for the next six months or 
so, which experts in the industry feel 
may be a too-optimistic time estimate. 

The unknown factor is the reaction 
of the new Air Transport Licensing 
Board and current speculation is cen- 
tering on whether it will be a continu- 
ation of its predecessor advisory body 
which reported its findings and recom- 
mendations to the Minister of Aviation 
for final decision. 

There is a school of thought that 
under the law, the new board is in 
much the same position, in that Min- 
ister Thorneycroft can veto the final 
ruling and, in effect, remains a one- 
man tribunal. Another important fac- 
tor is that appeals will be made to 
Thorneycroft. and in the case of the 
independents vs. monopolies, appeals 
are a certainty no matter which side 
comes out on top. 

It is this factor alone which gives 
rise to the speculation that six months 
may be far too optimistic to decide all 
the ramifications of a basic dispute 
that will set the pattern for the future 
development of British air transport. 

Some observers feel that because of 
the minister’s power of final decree, 
the board is merely a quasi-judicial 
body to review evidence. Only the 
actual hearings and their courses will 
determine this, but government offi- 
cials and parliamentary observers arc 
watching this phase closely. 

In one sense, the board is a sharp 
contrast with the U.S. Civil Aero- 
nautics Board in that it docs not have 
a staff of experts (examiners) to accept 
and evaluate evidence supplied by ap- 
plications for submission to the board 
along with recommendations. The 
board will hear all evidence in public 
from airline representatives or counsels 
and will make its own evaluation. 

This system has advantages, in that 
the board gets its information first 
hand and uncolorcd by possible influ- 
ence or prejudice by a civil servant, 
and disadvantages because a vast out- 
pouring of claims and statistics may 
bog down the entire machinery in 
extraneous details. 


Supersonic Transport 

Washington-Federal Aviation Agcncv 
technical study teams have received a 

factnrcr— Nord Aviation of France-in- 
terested in supplying posvcrplants for a 
U. S. supersonic transport. Described as 

Administrator N. E. Halaby, Nord's pro- 
posal centered on its ramjet-turbojet dual 
cycle powerplant. Development of the 
U. S. supersonic transport will get under 
way in 18-24 months. Halaby said. 


Eventually the board will have a 
secretariat of about 40 members who 
will deal with the routine matters and 
provide the necessary statistical mate- 
rial which the group will need for its 
findings. But it will only provide cer- 
tain basic facts, not make any recom- 
mendations such as does the CAB's 
team of examiners. 

The 10-mcmbcr board is headed bv 
Prof. D. T. Jack, an economist. It will 
set air service licenses in six classes: 

• Scheduled service to specified points. 

• Nonschcdiilcd services, primarily in- 

• Charter operations, of not more than 
three flights. 

• Group charters. 

• Any air transport operation between 
unspecified places. 

• Any operation other than an air trans- 
port service which is not an exempted 

The opening sessions with Cunard 
Eagle and BOAC set the stage for 
what has turned into a flood of appli- 
cations in the European market. The 
board will hear evidence for five days, 
starting June 21, on nearly 100 appli- 
cations, of which 24 will be routes 
directly involving the monopolies and 
the large independents. Others come 
from such operators as Silver City, 
East Anglian, Overseas Aviation, Trad- 
air and Starsvays. 

In a few cases a number of operators 
seek a single route, such as Genoa, for 
which the applicants arc BEA, Cunard 
Eagle, Silver City, British United and 
Tradair. 

The independents last year gen- 
erated about 22% of all United King- 
dom air transport, according to the 
British Independent Air Transport 
Assn. Traffic has gradually increased 
in scheduled services (1,118,000 pas- 
sengers in 1960 against 552,000 in 
1956) but the independents have had 
setbacks in the inclusive tour field. 

The association said a drop in this 
phase of operations is a direct result 
of expansion of the inclusive tour plan 
bv the scheduled carriers (i.e., BEA) 
and an extention of the “closed group" 
system of charter that has become 
lucrative in the past few years. 
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Presidential Commission to Report 
On Progress in Engineer Dispute 


By Robert H. Cook 

Washington — Initial findings this 
week of a special presidential commis- 
sion investigating the flight engineers’ 
shutdown of seven airlines last Feb- 
ruary arc expected to clear the way for 
the Kennedy Administration to perma- 
nently settle the cockpit jurisdiction 
feud between the Flight Engineers In- 
ternational Assn, and the Air Line 
Pilots Assn. 

Appointed Feb. 23 after airline op- 
erations were resumed at the request 
of Labor Secretary Arthur Goldberg, 
the three-man commission is headed 
by Nathan P. Feinsinger and is sched- 
uled to make a progress report May 24. 
Basic cause of the engineer walkout 
was a protest against a National Media- 
tion Board decision authorizing a repre- 
sentation election for flight crew mem- 
bers at United Air Lines. 

The engineers contend they would 
be outvoted 3-1 by members of the 
Air Line Pilots Assn., which would win 
the right to represent crew members 
on the airline, forcing FEIA members 
to join the pilots’ union where low 
seniority ranking would endanger their 

FEIA feels that if the process were 
permitted to go unchallenged at 
United, it could take place on other 
airlines where attempts have been 
made by ALPA to have third pilots 
take over flight engineer duties on 
turbojet transports. 

Contending that the high produc- 
tivity rate of turbojet aircraft is reduc- 
ing the work force of both pilots and 
engineers, FEIA has suggested that the 
position of third pilot be eliminated 
and monthly flight time limitations be 
reduced from the present 85 hr. by 
contract to only 70 fir. 

The union estimates that the four 
major turbojet operators. Pan American 
World Airways. Trans World Airlines. 
American Airlines and Eastern Air 
Lines, will require 7,478 flight crew 
members for their combined fleet by 
1963 if they keep the four-man crew 
and the 85-lir. month. Cutting the 
month to 70 hr. and eliminating the 
fourth crewman would still provide 
work for about 7,400 pilots and engi- 
neers, FEIA claims. 

Reasoning behind this union recom- 
mendation is a strong belief that the 
70-hr. month will be accepted bv the 
industry within two years anyway.' Un- 
dcr the present arrangement, the four 
major trunks will require about 1,131 
third pilots by 1963 at a total annual 
salary cost of S14 million, FEIA said. 


Eliminating the third pilot and cutting 
the monthly flight limitation would cost 
these airlines an average 9% total salary- 
increase the first year. But this could 
be completely absorbed in the two fol- 
lowing years, and the greatly increased 
operational cost of keeping a four-mail 
crew on a 70-hr. month could be 
averted, the union claims. 

While this method of offsetting the 
turbojets’ employment reduction proc- 
ess has been the subject of much in- 
formal airline discussion between air- 
lines, it apparently has never reached 
the bargaining stage because of airline 
concern over the initial increased costs 
it could bring and the unsettled prob- 
lems of crew complement which have 
caused the ALPA and FEIA dispute. 
The pilots' union has never officially 
endorsed any reduction of monthly 
flight times, and a move by a group of 
TWA pilots over a year ago to drop the 
third pilot in favor of a 70-hr. month 
was rejected by the union's executives. 

Meanwhile,' the presidential com- 
mission has received substantial public 
support from the Administration, 
which issued a strong challenge in 
earlier meetings with the pilots, engi- 
neers and airline representatives, warn- 
ing them of their "last chance” to set- 
tle the dispute voluntarily or prepare 
to accept the commission findings with 
the full support of the Administration. 

Remarks by Goldberg and Najeeb 
Halabv. Federal Aviation Agency Ad- 
ministrator and aviation adviser to the 
President, made it clear that the Ad- 
ministration. faced with serious and 
complex international problems, hopes 
not to spend too much time on the labor 
dispute and will take direct action for a 
settlement at the earliest possible oppor- 
tunity. 

Urging all parties to arrive at a 
"permanent” solution, Goldberg warned 
that "we do not permit the will of any 
side to prevail over the public interest” 
and "cannot permit a prolonged strike 
in the transportation industry.” In- 
dicating that Congress could legislate 
directly on the problem since it has 
done so on railroad labor problems, he 
called attention to the nation's inter- 
national problems and emphasized that 
“we have to give priority to our survival 
as a country.” 

Halabv emphasized that he would 
support the findings of the Feinsinger 
panel as "the greatest opportunity yet 
to solve the political and economic 
crisis in the cockpit and to prevent the 
safety crisis it could generate.” 

Warning that Congress is "impatient 
and intolerant of any further disruptive 


warfare” in the airline industry’, Halabv 
said that direct action which could be 
taken by FAA to solve the issue would 
include the proposal of new legislation 
and the use of already existing legisla- 
tion "that enables government members 
of the aviation community to take 
action to promote safety, economy and 
harmony." 

IATA Airlines Settle 
Atlantic Cargo Rates 

International Air Transport Assn, 
airlines last week adopted a new pattern 
of sharply reduced North Atlantic air 
cargo rates designed to offset the in- 
dustry’s growing capacity surplus by 
encouraging more high volume ship- 

Agreement between IATA members 
on a rate structure, which is expected to 
cut shipping costs between New York 
and London as much as 65%, also has 
averted the strong possibility of an open 
rate situation after the current North 
Atlantic cargo tariffs expire June 30 
(AW Feb. 20. p. 38). 

A February IATA traffic conference 
ended in a deadlock over the cargo 
issues, and a rate war appeared immi- 
nent. The tariff expiration date of 
Apr. 10 was later extended to June 30. 

Pending approval by the governments 
concerned, the new rates will become 
effective Sept. 1 and remain in force 
until Mar. 31, 1963. Present rates will 
be extended to permit adequate time 
for tariff filing with the governments. 

Core of the agreement is a system of 
progressive reductions in general cargo 
rates at various high volume break- 
points, combined with a streamlined 
system of specific commodity rates to 
develop special cargos between specific 
points. In its final form, the new rate 
structure represents a compromise be- 
tween U. S. carriers, who wanted rates 
cut across the board at progressively 
higher volume breakpoints, and other 
airlines, which favored lowering rates 
within a svstem of commodity classifica- 
tion based on the existing specific com- 
modity rate pattern. 

Balancing a system of weight break- 
points against a reduced list of specific 
commodities, the formula will offer 
these rates in the New York-London 
market: shipments under 100 lb., SI per 
lb.: under 220 lb.. 69 cents: under 350 
lb.. 50 cents; under 1.100 lb.. 41 cents: 
under 2,200 lb., 36 cents and over 2.200 
lb., 33 cents. Present rates over this 
route begin at S2.81 for shipments 
under 100 lb., go to SI. SI for 1,100 lb. 

Reflecting the heavy volume of cargo 
shipped from New York compared with 
European cities, the new system also 
provides a special rate of 31 cents per 
lb. for New York shipments exceeding 
16,500 lb. 
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MATS Evaluates Bids for $80 Million 


By David H. Hoffman 

Military Air Transport Service last 
week began evaluating the bids of 
U.S. airlines competing for about S80 
million in Fiscal 1962 overseas airlift, 
Logair and Quick Trans contracts 
which MATS plans to award next 
month. 

One series of contracts due to emerge 
from the competition represents tne 
first major MATS commitment to pur- 
chase overseas airlift on an annual basis 
since awards worth S39.566.137 were 
parcelled out to the industry for the 
year beginning Oct. 1, 1959. 

Defined in a May 4 MATS request 
for proposals, the new contract possi- 
bilities for overseas airlift probably will 
produce more than $50 million in 
revenue for the winning airlines. Con- 
siderably more passengers and consider- 
ably less cargo will be transported 
abroad under the Fiscal 1962 contracts 
compared with the 1959 awards. 

Tlie change in this year's passenger- 
cargo ratio apparently reflects the phas- 
ing in of MATS Boeing C-135 freight- 
ers and the phase-out of aging Douglas 
C-118 and C-124 transports. MATS 
is scheduled to receive its first C-135 
in June, and the balance of a 30-aircraft 
order is to be delivered bv earlv sum- 
mer. 1962. 

Increased U.S. concern with the 
political and military situation in south- 
east Asia is underscored by one con- 
tract under which a commercial car- 
rier will airlift 3,420 passengers to Don 
Muang Airport, Bangkok, Thailand. 
About 285 passengers per month dur- 
ing Fiscal 1962 will be moved between 
U.S. air bases and Bangkok, which is 
about 300 naut. mi. from Vientiane, 
administrative capital of Laos. 

Logair, Quick Trans Potential 

Although overseas procurement ac- 
counts for about 60% of total dollar 
volume, the interest of all-cargo, sup- 
plemental and uncertificated carriers 
last week centered on the Logair and 
Quick Trans bid requests. Together, 
these represent a revenue potential of 
about S35 million. To be eligible for 
consideration, bids must be received 
at MATS headquarters not later than 
May 22. 

MATS invited 69 carriers to respond 
to the Logair request, which incorpo- 
rates these key points and changes: 

• Specifications requiring an aircraft 
capable of hauling "outsize cargo” over 
long-range routes were omitted, as was 
all mention of outsize cargo. 

• Airlines received the equivalent of 
permission to combine the carriage of 
commercial and military cargo from 
point to point in the Logair route 
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structure (AW May 1, p. 61). 

• Uncertificated carriers— those respons- 
ible to the Federal Aviation Agency but 
not the Civil Aeronautics Board— were 
allowed to compete for contracts only 
after a last-minute amendment had 
been telegraphed to the rest of the in- 

In the Fiscal 1961 Logair bid re- 
quest, MATS listed a requirement for 
two types of aircraft capable of carry- 
ing bulky hardware, such as engines 
and missile components, to and from 
Strategic Air Command bases and 
aerial ports of embarkation. Riddle Air- 
lines fulfilled one such requirement by 
acquiring a fleet of Armstrong Whit- 
worth AW 650 freighters. The other 
went to Zantop Air Transport, an un- 
certificated carrier based in Detroit. 

Zantop won its contract by agreeing 
to begin operating the first of five Lock- 
heed C-l 30B turboprop transports not 
later than Mar. 31, 1961. Failing to 
conclude satisfactory financial arrange- 
ments with Lockheed, the carrier could 
not meet this deadline and now is ful- 
filling the contract with Douglas C-54 
and Curtiss C-46 type aircraft. 

The Riddle contract probably will be 
extended through Fiscal 1962 by nego- 
tiation. But MATS also was expected to 
issue a second set of specifications call- 


ing for an outsize cargo aircraft larger 
than the Argosy, with aft-end, truckbcd- 
height loading characteristics. 

The cost of putting the C-130B 
through an FAA certification program 
may have been the major stumbling 
block to inclusion of this specification 
in the Logair bid request. Certificated 
C-130Bs probably would not be avail- 
able for at least another year even if 
such a program were undertaken. By 
waiting for an additional year or two, 
MATS might be able to induce carriers 
to modernize their Logair fleets with the 
so-called optimum airfreighter, the 
Lockheed C-141. 

Original form of the Logair request 
specified that only proposals submitted 
by "an air carrier within the meaning 
of the Federal Aviation Act of 1958" 
would be considered. This prerequisite 
was interpreted to mean that uncer- 
tificatcd carriers— those that operate 
under Part 45 of the Civil Air Regula- 
tions— were excluded from the compc- 

When the "air carrier” clause was 
deleted, certificated airlines expressed 
concern that their uncertificated com- 
petition, lacking union labor forces air' 
operating with low fixed costs, wool ' 
file cut-rate proposals. These rates could 
be accepted by MATS, which general!' 
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CALTECH'S JPL RANGER, 

to carry research instrument packages 
to the moon, will rely upon precision 
design, construction, testing and 
performance of Motorola electronic 
equipment. Comprehensive measurements 
of operational and navigational data 
aboard will be assembled for transmission 
by its Flight Data Encoder. An all 
solid state Transponder generates 
the telemetry carrier, receives ground 
commands, and translates carrier 
frequencies for two-way Doppler velocity 
measurements, it In laboratories and 
at launch site, Payload Test Sets will check 
out the spacecraft RF communications 
system. At NASA’s transmitter and receiver 
sites. Calibration Beacons will check 
command transmitter performance and radiate 
precise signals to test telemetry receivers. 

* Motorola’s participation in Ranger lunar 
probes demonstrates its space communications 
capabilities for frontier programs. 
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Convair 990 Flown to Mach 0.97 to Prove Pylon Changes 


Convair 990 recently was flown to a speed of Mach 0.97 to prove 
the modifications incorporated in the outboard engine pylons. The 
company's engineers report that the successfully completed high- 
speed test removes all doubt as to whether or not the fiscs are in 
the final configuration. The 990 recently underwent rework in- 
volving shortening the outboard engine pylons by 28 in. to eliminate 
a limited-cycle pod oscillation. Final proof that the oscillation was 
removed bv the modification ssas afforded by the high-speed flight 
which saw’ the aircraft dived at Mach 0.97 from an altitude of 
32.500 ft. to 22.500 ft. Accurate airspeed readings were recorded 
by a Lockheed F-10-f pacer from Edwards AFB, Calif. The 990 
was over the Pacific Ocean between Santa Catalina Island and San 


Diego when it attained its maximum speed. True airspeed at 0.97 
would be 592 kt. or 679 mph. at 22.500 ft. Requirement laid down 
by the Federal Aviation Agency that on aircraft be demonstrated to 
Mach 0.05 faster than the certificated speed was exceeded bv the 
990 which will be operated at a Mach number of 0.91, Tcst'pilnt 
Don Gcrtncraad said that he is now certain that the fixes arc final 
and he is "happily surprised” tluit tile 990 went to the limit speed 
with only 20% of the "shivers and shakes" which are normally 
expected. General Dynamics/San Diego officials say that the 

that the prcviouslv experienced pod oscillation problem (AW Mai. 
27, p. 38) is solved. 


has opposed rate floors, without prior 
approval from CAB. 

This is because certificated airlines 
must obtain CAB exemptions in order 
to fulfill MATS contracts that entail 
flight along routes not covered by a 
carrier's operating certificate. In pass- 
ing on these exemptions, CAB has set 
a minimum rate of 2.9 cents per pas- 
senger mile and a minimum rate for 
cargo based on aircraft type. 


The Board also has indicated (AW 
May 1. p. 45) that it might consider 
lower than minimum rates "on the basis 
of additional information" that showed 
how a carrier could operate at a profit 
with less revenue. 

In all three of this month's bid re- 
quests. the Air Force anticipated a pos- 
sible CAB move in this direction by 
providing that carriers needing exemp- 
tions can bid rates lower than the 


Board minimums. 1 Iowever, the carriers 
must offer proof that the lower rates 
“will compensate ... for all applicable 
costs in connection with the specified 
services and return a reasonable profit." 

Bids filed under this provision must 
be accompanied bv an alternative offer 
based on CAB minimum rate standards. 
This would set the contract price at the 
alternate rate automatically if CAB 
should deny exemption requests. 
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JT3D 

A progression of 
turbofan power. 


JT3D designates a whole group of twin-spool, turbofan engines designed 
and built by Pratt & Whitney Aircraft, as shown in the power growth chart 
below. These turbofans are the offspring of the record-making J57 jet en- 
gine. The turbofan uses approximately 15 per cent less fuel at comparable 
cruising thrust than the conventional jet. Pratt & Whitney Aircraft's JT3D 
family provides a broad range of available power— 17,000 
to 24,000 pounds of take-off thrust, or more. This thrust in- 
crease can be accomplished with little effect on the radial size )) 

of the engine, and with a substantial decrease in specific weight. 

PRATT & WHITNEY AIRCRAFT Divisionof united aircraft corporation 

East Hartford, Connecticut 


PRATT & WHITNEY AIRCRAFT CAN FILL THE POWER NEEDS OF EVERY TURBOFAN AIRCRAFT DESIGN 



21,000 LBS. AVAILABILITY 3 Si YEARS 


32.000 LBS. AVAILABILITY 2'A YEARS 
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American’s 727 Letter of Intent 
Spurs Boeing Short-Range Outlook 


New York— Boeing Co. lias intensified 
its lead in the U.S. short-medium range 
jet field substantially with American Air- 
lines' signing of a’ letter of intent to 
buy 25 three-engine 727s with the 
first delivery in 1964. An order will 
be contingent on contract terms and 
airplane specifications now being nego- 
tiated between American and Boeing. 

Price was not disclosed, but the 727 
now is selling for about S4.5 million, 
totaling approximately SI 12.5 million 
without spares for the 25-plane order. 
Boeing's 727 sales, including Amer- 
ican's letter of intent, now total 117 
aircraft. 

American considered the Sud Cara- 
velle twin-jet, the de Havilland DH 
121 and tentative designs of other 
manufacturers before reaching its 
decision. The airline reportedly was 
considering something smaller than the 
727. gross weight of which is 142,000 
lb. with a maximum seating capacity 
of 114. 

The 25-planc order of 727s would 
most likely complete American's re- 
quirements for some time to come— 
unless a merger changed the situation. 
Such an order would give the airline 
a total of 99 jets, of which 74 would 
be Boeing models and all of which 
would be turbofan powered. 

Financing of the possible 727 order 
has not yet been arranged, but the 
1964 delivery date allows ample time 
for suitable arrangements to be made. 
American President C. R. Smith said 
at the stockholders’ meeting at which 
the letter of intent was announced that 
no short-term financing during this 
year is anticipated. Funds for purchase 
of previous equipment, he said, have 
been arranged on a sound, long-range 

Smith said excessive capacity con- 

and some carriers are adding jet ca- 
pacity faster than the rate of traffic 
growth for the industry. 



A big question mark remaining in 
the short-jet field domestically now is 
Trans World Airlines, which is taking 
a hard look at short-range equipment in- 
cluding the 727 and Caravellc. 

Status of American manufacturers 
other than Boeing in the short-haul 
jet field, an Aviation Week survey 
discloses, is as follows: 

• Convair has a number of engineering 
studies to "sec whether we can build 
a jet transport approximately equiva- 
lent to the Convairlincr that would 
interest airlines. As yet we have no 
meaningful answers.” 

• Douglas Aircraft market analyses and 
preliminary design studies are going 
on but nothing significant has emerged. 
No name or number has been applied 
to such a project. Douglas is still at- 
tempting to sell the Caravellc under its 
agreement with Sud. 

• Lockheed design studies have been 
made on a short-haul transport in the 
440 category, but nothing has resulted 
from the studies involving a name or 
designation. 

• McDonnell has released no informa- 
tion on such a project, but is consid- 
ered to be working on an airplane in 
this category. 

Boeing itself has been conducting a 
study program on a 737 model in tnis 
class, but it is considered still a paper 
airplane and no orders are in hand. 

Moscow-Cuba Route 
Planned by Aeroflot 

Moscow— Chief of the Soviet air- 
line Aeroflot has offered clear evidence 
that the Russians intend to operate a 
Moscow-Havana route even if talks 
break down with the U.S. on an ex- 
change of air service between New York 
and Moscow. 

Speaking at Vnukovo Airport here. 
Colonel General Yevgeny Loginov, the 
Aeroflot chief, said that plans already 
arc under way to inaugurate the Cuban 
service. Loginov did not mention the 
route to be flown, the equipment to be 
used or the status of bilateral negotia- 
tions with the U.S. 

In its response to earlier U.S. over- 
tures (AW Mar. 6, p. 41) aimed at a 
New York-Moscow route exchange, 
however, the Soviet Union indicated 
that four-turboprop Tu-114s would 
be used and that these could operate 
nonstop between Havana and Moscow. 

Loginov's remarks were made during 
an exhibition of commercial aircraft- 
a show at which no. new types were dis- 
played to the public. The event marked 


the opening of Aeroflot's “spring and 
summer navigation season” and stressed 
the carrier's technical progress at this 
point in the 1959-1964 seven-year plan. 

Foreign correspondents were barred 
from the exhibit, but speaking to the 
Soviet press, Loginov said: 

• Tu-124 twin turbofan transport with 
a seating capacity of 43-6S passengers 
will be “widely used” on international 
as well as domestic routes “in the very 
near future." Berlin. Vienna and 
Bucharest probably will receive initial 
Tu-124 service. First public inspection 
of the Tu-124 was made last spring. 

• Antonov An-24 twin-turboprop trans- 
ports seating 32-40 passengers will re- 
place twin-engine Il-12s and Il-14s 
and single-engine An-2s and Yak-1 2s 
on domestic feeder routes this year. 
Loginov listed the An-24s latest per- 
formance capability as a 310 mph. 
cruising speed, a 30,185 ft. maximum 
ceiling and a 16,400 to 19,680 ft. 
practical ceiling. 

• Aeroflot's fleet of turbine-powered 
aircraft— Tu-104s. An-lOs, 11-1 8s, Tu- 
114s, Tu-124s, An-24s “and others"- 
will be carrying about 90% of all the 
airline's passengers in 1965. Three years 
ago, Aeroflot predicted that 85% of its 
passengers would be carried by turbine- 
powered aircraft in 1965. Aeroflot re- 
ports its 1962 figure will be approxi- 
mately 62% (AW Mar. 27, p. 43). 

• Moscow will handle about 50,000 
air passengers daily by the end of 1965. 
Rate of Aeroflot's traffic growth has 
surpassed that of all other carriers, in- 
cluding those in the U. S„ Loginov 
said. Aeroflot already has the world's 
lowest domestic passenger fares, he 
claimed, and it plans to make a further 
20-30% reduction in the next two 

To illustrate Aeroflot's technical 
progress, Loginov said that "naviga- 
tional radio stations and hundreds of 
other radio installations have been 
partially or completely automated" and 
that all' Soviet airways are within range 
of radar capable of monitoring aircraft 
courses. 
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BUILT-IN CARGO LOADER 
PERMITS IMMEDIATE CONVERSION 
FOR OTHER MISSIONS 

"Mission module” design of the new, twin turbine- 
powered, Boeing-Vertol 107 means this truly versatile 
helicopter can perform a wide range of military as- 
signments— without costly or time-consuming conver- 
sion. A change from cargo mission to minesweeping 
can be made readily because of basic aircraft design. 

In addition, an integrated loading system can be 
built into this first all-mission, all-service helicopter. 
With the new system one man working alone can 
unload up to two tons of military cargo in three min- 
utes or less. Even under demanding held conditions, 
loading can be completed in as little as eight minutes. 
The fully integrated system makes use of the Boeing 
Vertol 107’s straight-in rear loading ramp. It includes 
recessed rollers and cargo beams which, when stowed 
inside the 107, serve as guides for vehicle wheels. A 
built-in hydraulic winch speeds loading, while the 
nose-up ground attitude permits fast gravity or taxi 
unloading. The loading system does not interfere with 
use of the Boeing Vertol 107 as troop transport, and 
troop seats can be quickly stowed along the fuselage 
sides to permit other “mission module" use— for ASW, 
land or sea rescue, medical air evacuation, missile 
site support. 

The Boeing Vertol 107’s capability to perform many 
missions such as these makes it the logical choice 
for today’s flexible and alert Armed Forces. 
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Air Algerie Future Hinges on Peace Talks 


By Robert E. Farrell 

Algiers— Future of France’s largest 
private airline— Air Algerie— is sure to 
be affected by peace negotiations 
finally getting under way between the 
French government and Algerian na- 
tionalists. 

The carrier, set up in its present 
form in 1953, just one year before 
the Algerian rebellion broke out, is 
entirely owned by French interests. 
The two largest stockholders are 
Compagnic Generate Transatlantique 
(French Line) and Compagnic dc 
Navigation Mixte, French shipping 
outfit. Air France holds no stock or 
other interest in the Algiers-headquar- 
tered airline. 

Capitalized at roughly $4 million, 
Air Algerie last year hauled 563,329 
passengers— more than twice as many 
passengers as did France's second larg- 
est private carrier. Union Aeromaritimc 
de Transport (UAT). A third private 
French international operator. Com- 
pagnie de Transports Aericns Inter- 
continental (TAI), carried 86,500 
passengers last year. 


tion trips by settlers to French points. 
Still, Algeria’s budding industrialization, 
as well as rich oil and natural gas dis- 
coveries, arc providing increasing por- 
tions of over-all traffic. 

Barring complete failure of present 
peace negotiations, most observers arc 
agreed Air Algerie is due for a sharp 
alteration in its development. 


Carrier Prestige 

Any political agreement between 
French and Algerian nationalist nego- 
tiators is bound to grant Algeria its 
full sovereignty. Experience through- 
out Africa fias shown that one instru- 
ment of prestige new nations demand 
is an international carrier. Thus it is 
unlikely Air Algerie would be per- 
mitted to maintain its current French- 
granted operation unless it expanded 


Serves 32 Points 

Air Algerie, however, can hardly be 
classified as an international airline. 
Its only stop other than French and 
Algerian points is Geneva. No service 
is provided even to neighboring coun- 
tries such as Morocco and Tunisia. 
Four-fifths of the company's traffic is 
carried between France and Algeria, the 
balance within Algeria itself. In all, the 
line serves 32 points. 

Much of Air Algetic’s trans-Mediter- 
ranean traffic, of course, is inflated due 
to the rebellion, or is based on vaca- 


its service to western Europe and other 
points in Africa. It is also likely that 
any sovereign government in Algiers 
would demand participation, if not 
control, over the carrier’s capitaliza- 

Air Algerie officials, white well aware 
of such possibilities, refuse to com- 
ment on the matter. They merely note 
that Air Algerie took delivery on four 
Caravelles in 1960 and a fifth in April 
of this year. A sixth is scheduled for 
delivery in June. 

The carrier also holds an option on 
two additional Caravelles. 

Another possible future develop- 
ment which could overtake Air Algerie 
is a merger with Royal Air Maroc and 
Tunis Air. the two national carriers of 
Morocco and Tunisia. Air France 
presently is closely involved in the op- 
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TWO AIR ALGERIE Caravcllcs are parked at Toulouse Airport, southern France. Aircraft stop here between Paris-Oran and Paris-Algicrs. 


cration of Royal Air Maroc and Tunis 
Air. 

French national carrier's relationship 
with privately owned Air Algerie, how- 
ever, is cool and correct, nothing more. 
The two carriers don’t even publish a 
common schedule for their flights be- 
tween Algeria and France nor do they 
have any pooling arrangement except 
what is imposed by the French govern- 
ment. The latter has divided French- 
Algerian traffic between the two car- 
riers, allotting 54% to Air France and 
46% to Air Algerie. 

An independent government in 
Algiers, however, very likely would alter 
this relationship, perhaps even sequester- 
ing Air Algerie and merging it into 
a North African consortium with Royal 
Air Maroc and Tunis Air. This would 
give Air France, as technical manager 
and perhaps as a financial participant 
in the consortium, a dominant posi- 
tion in North Africa. U. S. carrier with 
rights in this region is Trans World 
Airlines. 

Even if Air Algerie retains its present 
identity, however, it will be forced to 
expand its present operation. It cer- 
tainly will be required by any sover- 
eign Algiers government to embark on 
a training program in order to “Arab- 
ize” its personnel. At present, except 
for a small handful of Moslems engaged 
in minor activities, all Air Algerie 
personnel are European. The airline 
has 1,457 employes including 70 pilots, 
35 radio operators, 45 flight engineers 
and 87 hostesses-all Europeans. 

Air Algerie moved into jet operation 
early last year with initial deliveries of 
Mk. 1 Caravelles. First four Air Algerie 
Caravclles are Mk. 1 or 3. Fifth and 
sixth, however, are Mk. 6 versions 
boosting takeoff weight some five tons 
to 48 metric tons. Increased range of 
Mk. 6 may reflect the company's recog- 
nition that its operation is headed for 
route expansion. 

Air Algerie's Caravelle operation be- 
gan in January, 1960, with two aircraft. 


Another was added in March and a 
fourth in September. Third Caravelle, 
however, collided in the Orly landing 
pattern on May 19 with a Stampe 
biplane. Though able to land, the air- 
craft was out of action for the remainder 
of 1960. 

Still, Air Algerie Caravelles flew over 
5,000 hr. during the year. This ac- 
counted for just under 25% of the 
line’s total flight activity. Caravelle 
regularity for the year was 97.7%, daily 
utilization averaged 6 hr. 50 min. 
Caravelle revenue weight load factor for 
1960 was 78.1%. 

Longest run the carrier maintains 
stretches between Oran, in western 
Algeria, to Paris. Caravelle covers this 
route in 2 hr. 25 min. Two other Al- 
gerian cities presently linked with 
France by Caravelles are Algiers and 
Bone, both covered in 2 hr. 10 min. A 
fourth Algerian city, Constantine, in 
eastern Algeria, will acquire Caravelle 
service this summer. 

French cities served by Caravelle 
flights are Paris, Marseille, Lyon, Tou- 
louse, Nice and Bordeaux. Weekly 
DC-4 flights also serve Ajaccio, in 
Corsica, Mulhouse, in France, and 
Geneva. During the summer vacation 
season additional points in Corsica and 

Within Algeria, the company pro- 
vides frequent DC-4 and DC-3 service 
to a dozen points. Air Algerie's piston 
fleet, as of Jan. 1, included two Con- 


stellations, 10 DC-4s, three DC-3s and 
three Nord 2502 Noratlas aircraft. 
Constellations and some of the DC-4s 
are being retired as Caravelles take over. 

Air Algerie Caravelle service between 
Paris ana Algiers is operated at the 
same frequency as Air France. Latter 
carrier got the jump on its rival by 
starting Caravelle service one month 
earlier. Government rules, however, 
compel the two carriers to coordinate 
their schedules, though each carrier 
publishes separate timetables. 

Air Algerie Caravelle passenger con- 
figuration differs somewhat from that 
of Air France’s. Latter offers 20 first- 
class seats and 55 tourist. Air Algerie 
uses two systems. One configuration 
operates with 1 2 first-class seats and 65 
tourist. Second offers 24 first-class 
seats, 40 tourist. This permits the 
company to install a 1.4-ton baggage 
hold in the rear of the cabin, mostly for 
mail and newspapers. 

Air Algerie was formed in 1953 as 
the result of merger between two pri- 
vate companies. Air Transport and Air- 
Algcrie. Air Transport was started 
in 1946 by a group of French officers 
having served in the Free French Air 
Force. Company operated a fairly 
ambitious network ranging from Paris 
to French West Africa via European 
points such as Rome and Athens. Air 
Algerie was formed in 1947 with route 
ambitions similar to its present struc- 



Air Algerie 

Growth Chart 


Yea, 

Passengers 

Freight Tonnage* 

Mail Tonnage* 

1956 

232,469 

2,928.200 

607.300 


328,317 

4.543,300 


1958 

383,855 

5.964,200 

1,886,600 

1959 

488,284 

6,602.600 

2,344,100 

1960 

563,329 

5,891,100 

3,244,200 
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Qantas Bid Highlights Bilateral Dissension 


By L. L. Doty 

Washington— Wide-spread disagree- 
ment over the interpretation of the bi- 
lateral air transport agreement between 
Australia and the U.S. again focuses 
attention upon the need for clearly de- 
fined lines of authority within the U. S. 
government on international civil avia- 

Latest dilemma in which the U.S. 
finds itself in the area of international 
aviation stems from a bid by Qantas 
Umpire Airways to serve Tahiti on its 
Australian-U. S. transpacific route. The 
case, which now awaits an initial deci- 
sion by Civil Aeronautics Board Ex- 
aminer Joseph L. Fitzmauricc, already 
is embroiled in arguments over whose 
interpretation of the bilateral will take 
precedence— State Department's or the 
CAB’s. 

So far, testimony during hearings and 
in briefs has been centered around the 
question of whether Australia was im- 
plicitly given Tahiti traffic rights in the 
amended bilateral agreement with the 
U. S. or in the Agreed Minute, a specific 
part of the bilateral. But interwoven 
is the continuing question of where 
authority lies prior to the time the case 
goes to President Kennedy. 

Here is how the various parties to the 
case now stand on the bilateral issue: 

• Qantas holds that the original Air 
Transport Sendees Agreement between 
the U. S. and Australia, as amended by 
an Exchange of Notes, includes Tahiti 
as a point on the transpacific route even 
though the stop is not specifically men- 
tioned in the terms of the agreement. 
The airline contends that the general 
phrase "via intermediate points” in the 
route description of the agreement is 
sufficient authorization for the grant of 
a foreign air carrier permit allowing 
Qantas traffic rights in Tahiti. 

• Bureau Counsel, in its brief, doubts 
that the bilateral agreement includes 
Tahiti as an intermediate point on 
grounds that the delegations to the 
negotiations "did not express any in- 
tention to include" Tahiti as a stop 
and no reference to the Society Islands 
was included in the minutes kept by 
the U.S. delegation. 

• State Department has taken the of- 
ficial position that Tahiti is covered by 
the bilateral agreement but Bureau 
Counsel has asked the examiner to 
petition State for reconsideration of this 
stand. Bureau Counsel calls the State 
interpretation of the agreement "rele- 
vant" but not "conclusive.” 

• South Pacific Air Lines, which has 
said that the Qantas competition in Ta- 
hiti would be disastrous to it, claims 
that there is nothing in the agreement. 


the Agreed Minute or minutes of the 
negotiations to suggest that Tahiti was 
intended as an intermediate point on 
the Qantas route. 

• Pan American World Airways took no 
stand at all on the bilateral issue. The 
airline said the key point in the case 
was whether the President and the CAB 
should give a foreign flag carrier traffic 
rights which t lies' have declined to give 
any U.S. flag carrier. 

Kennedy Must Decide 

In the last analysis, it is President 
Kennedy who will make the final deci- 
sion as to whether Qantas" foreign air 
carrier permit will be amended to per- 
mit the airline to serve Tahiti. Accord- 
ing to accepted practice. Kennedy 
would base his decision on ads'icc from 
State and on the reasons for granting 
or denying the route outlined by the 
Civil Aeronautics Board in its order 
accompanying the foreign air carrier 
permit submitted for Kennedy’s signa- 

Statc Department, again according 
to accepted practice, has jurisdiction 
in the negotiations of bilateral agree- 
ments. The Board is represented in 
such bargaining as members of the 
U. S. delegation. The airlines are not 
participants in the talks but are apprised 
of the progress of the talks and are 
given opportunities to state their posi- 
tions on. the issue at stake. 

CAB has jurisdiction in the issuance 
of foreign air carrier permits in accord- 
ance with the terms of the bilateral 
agreement. But the Board’s decision 
can be, and has been, reversed bv the 

or policy become overriding factors. 
Thus the State Department is in a 
position to exert its influence in the 
final decision on any international route 

State Department, of course, has no 
doubts as to its authority in the inter- 
pretation of a bilateral agreement. In 
the Qantas case. State nas given its 
interpretation and presumably docs not 
intent to reconsider its position. 

Bureau Counsel, in its Qantas brief, 
held that in the "vast majority of cases 
the [State] Department’s position would 
be compelling.” It added that the 
Board admitted in the BOAC Service 
to Tokyo Case (AW Apr. 27. 1959, 
p. 38) that State's interpretation of bi- 
lateral agreements normally is "control- 
ling." 

If noted, however, that in the BOAC 
case, the Board made it clear that it 
was itself determining the bilateral in- 
terpretation question at hand, and that 
it had not conceded that the function 
belonged entirely to State. 


South Pacific Air Lines, in its brief, 
saw no doubt that the CAB was the 
ruling body in the interpretation of bi- 
lateral agreements. It held that the 
Board has the primary' responsibility of 
deciding whether an "obligation"’ ex- 
ists in an agreement for the purpose of 
making a decision as to whether a for- 
eign air carrier permit should be is- 

The airline was pointed and explicit 
in outlining the procedures which it 
thought should be followed in handling 
international route cases. It said that 
the power to interpret and apply 
statutes must remain with a regulatory 
body and that the State Department’s 
primary responsibility lies in the ne- 
gotiation of bilateral agreements. 

It said CAB should act as an adviser 
to the President and that State makes 
its recommendations to the President 
through comments on the Board's rec- 
ommendations. The carrier noted that 
both State and the CAB have independ- 
ent access to the President but added 
that it is unreasonable to expect the 
Board to defer to State's views on mat- 
ters of law or policy. 

Meanwhile, in a notice to parties. 
Fitzmauricc denied a Bureau motion 
that a request for a reconsideration of 
position should be submitted to State. 
He added that the question of whether 
Tahiti is included in the bilateral agree- 
ment will "be decided by the examiner 
in his recommended decision to the 
Board in this case.” 

CAB Route Case Stay 
Requested by American 

Washington— American Airlines asked 
the Civil Aeronautics Board last week 
to stay its order in the Southern Trans- 
continental Sendee Case and threatened 
to request a court review of the case. 

The airline contended that the June 
1 1 effective date of the Board’s decision, 
granting new transcontinental routes to 
Delta Air Lines and National Airlines 
plus a Dallas-New Orleans-Miami route 
to Eastern Air Lines, does not permit 
sufficient time for CAB consideration 
of American’s petition for reconsidera- 
tion or for the granting of a court stav. 

Pointing out that more time is 
needed to complete a scheduling 
changeover resulting from the decision, 
American estimated its earnings will be 
reduced SI 5 million annually bv the 
order and said that CAB denial of the 
petition will bring a request for court 
review of the case, A stay of the Board's 
decision pending such a renew would 
still be necessary to prevent immediate 
damage to American, the carrier said. 
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SHORTLINES 


AIRLINE OBSERVER 

► Several South American airlines have expressed interest in a configuration 
of the Lockheed JetStar that could carry up to 21 passengers over very 
short-haul routes. High-density seating arrangement would place passengers 
along the sides of the cabin with their backs toward the windows. 

► Negotiations that could lead to a merger between the Swissair-Scandinavian 
Airlines System consortium and KLM Royal Dutch Airlines arc continuing 
on a monthly basis. But KLM officials opposed to the union still contend 
that strength cannot be gained "by adding weaknesses” and that the Dutch 
could not expect to win new landing rights in the process. 

► Watch for congressional action to retain the present 10% transportation 
tax before June 30, when the levy drops to 5% under present legislation. 
Hearings have been concluded on the tax before the House Ways and 
Means Committee, which is expected to meet May 29 to approve a report 
on the tax bill. Senate consideration of the House hill is not expected 
to meet enough opposition to delay Senate approval by the deadline. 

► Kennedy Administration’s proposals for new and increased taxes on 
aviation fuels is causing concern among several major oil producers. At 
least one large producer, Humble, has been contacting airline economists 
to conduct a detailed study of aviation fuel and oil consumption on a statc- 
by-state basis, pinpointing the total costs and various taxes involved. 

► United Air Lines is waiting for results of a private investigation which 
it has underwritten to pinpoint the cause of the Dec. 16 midair collision 
between a United DC-8 and a Trans World Airlines Super Constellation 
over New York. United says the prime target of the Armour Research 
Foundation study will be detailed research into the adequacy and reliability 
of airways navigational aids. 

► Boeing will install and evaluate an automatic flare-out system, developed 
by North American’s Autonctics Division, on its 707 prototype as part of 
an effort to give its jet transports improved all-weather capability. 

► Bilateral discussions may be opened between U.S. and British represent- 
atives June 5 in London to discuss future route patterns and schedules in 
the newly formed West Indies Federation, which includes Jamaica, the 
Barbados, Antilles and Trinidad. Present agreement was negotiated 
with the British and will be changed to reflect the federation’s pending 
independence. 

► Civil Aeronautics Board is considering several changes in the new class 
mail rate subsidy formula for local service airlines. A major revision which 
the Board expects to make by January will be a reduction in the subsidy 
increases caused by the addition of new intermediate points on airline routes. 
Airline economists estimate that under the present subsidy formula, added 
operational costs of serving new intermediate points approximate 5200,000 
a year, with a 40-passenger aircraft providing two round trips a day. 

►U.S. airlines’ share of the total world air traffic dropped to less than 
60% last year for the first time in the post World War II period. 
International Civil Aviation Organization figures record a traffic growth 
of only 7% over 1959 for the U. S. carriers, compared with 25% and 21% 
for European and Latin American airlines. Despite traffic gains, a 16.5% 
increase in seat capacity dropped the world’s airlines’ average load factors 
from 56.9% in 1959 to 55.5% last year. 

► United Arab Republic is completing plans to establish air service connect- 
ing Cairo with the capitals of all African states. First of the new services, 
between Cairo and Casablanca, would be inaugurated by year-end. 

► KLM Royal Dutch Airlines is operating its turbofan-povvered Douglas 
DC-8 from Arlanda Airport near Stockholm, Sweden, to train air crews 
while the transport awaits Federal Aviation Agency certification. KLM 
will keep the DC-8 at Arlanda for two months in order to train 50 pilots, 
using parts furnished by Scandinavian Airlines System for maintenance. 


► Civil Aeronautics Board has hired 
CEIR. a Washington computer firm, 
to study the feasibility of converting 
the Board’s statistical activities to an 
electronic data processing operation. 

► Continental Airlines reports operating 
revenues of $1.1 million for the first 
quarter of 1961— a 5S% increase over 
the same period last year. Profit was 
SI 64,000, triple its earnings for the 
same 1960 period. 

► Czechoslovak Airlines has begun di- 
rect service to Cambodia from Czecho- 
slovakia— making it the 28th country 
with which the airline has direct con- 


► Delta Air Lines operated its Convair 
S80s at a 64.14% load factor during 
their first year of passenger service, 
which ended this month. 

► Federal Aviation Agency has banned 
operation of portable FM radios after 
May 25 on all civil aircraft using VHF 
navigation equipment. FAA's Bureau 
of Research and Development has found 
that reception of Instrument Landing 
System (ILS) and Terminal Visual 
Omni Range ('IVOR) signals can be 
impaired by the FM radios. 

► Federal Aviation Agency rule requir- 
ing flight recorders on civil jet transport 
training, check, ferry and test flights 
will be effective June 6. Under excep- 
tions to the rule, carriers can fly aircraft 
without operating flight recorders when 
they are flying to bases where the re- 
corders will be installed or repaired. 

► KLM Royal Dutch Airlines' fleet of 
Electros will be complete this month 
with the scheduled delivery of its 12th 
Lockheed turboprop transport. KLM's 
Elcctras operate mostly in North and 
West Africa and the Near and Far East. 

► Pan American World Airways reports 
total operating revenues for the first 
quarter of S87.5 million, compared with 
585.7 million for the same period last 
year. Net loss after taxes was S6.4 mil- 
lion, compared with a 52.1 million loss 
for the 1960 first quarter. Pan Ameri- 
can said the February flight engineers 
strike contributed to the increased loss. 

► San Francisco & Oakland Helicopter 
Airlines has received the first of two 
turbine powered Sikorsky S-62 helicop- 
ters the carrier has ordered for opera- 
tion of passenger service in the San 
Francisco Bay area. The second S-62 is 
to be delivered later this month. 
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Who saw the Crab Nebula first? 


The year was 1054 and Chinese and Japanese astronomers 
dutifully recorded a heavenly explosion that occurred some 
4,000 years before they saw it. This nova, then bright as Jupiter, 
faded from sight until the 18th century, when telescope- 
equipped observers rediscovered the nova remains, later named 
the Crab Nebula. 

Today, such a stellar explosion would bring a world-wide 
family of J. W. Fecker telescopes into operation. In fact, 
almost any celestial novelty, supernova or artificial satellite, is 
observed through Fecker telescopes or tracking equipment. 
Often these observations arc made continents apart and are 


timed within 700 seconds of each other ... not 700 years. 

J. W. Fecker is the country's oldest and most experienced 
manufacturer of telescopes. Our developments, combining 
optics, electronics, hydraulics and pneumatics, are used by 
government, industrial and research institutions the world over. 

Our facilities are available to you for projects in all these 
fields. Why not use them. 

ENGINEERS AND PHYSICISTS! Opportunities of unusual 
scope for practical men who dream. J. W. Fecker Division, 
American Optical Company, 6259 Hamilton Avenue, Pitts- 
burgh 6, Pennsylvania. 
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How Mercury Capsule Design Evolved 


By David A. Andcrton 

St. Louis— Development of the Proj- 
ect Mercury space capsules was a new 
kind of challenge to the engineering 
teams at McDonnell Aircraft Corp. 

There was no previous experience to 
draw on in the design of a man-carrying 
capsule. Earlier experience with high- 
speed aircraft and missiles was useful in 
some areas, but had been done to a time 
scale measured in terms of five to ten 
years. Mercury had about two to three 
years to make good. 

The program, which originally en- 
visioned the use of “off-the-shelf*’ sys- 
tems and hardware to a large extent, 
rapidly outgrew the limitations of much 
of that kind of equipment, and ended 
by pioneering real advances, both in 
specific design areas and in the state of 
the design art. 

With the safety of the astronaut first 
on the list of requirements, McDonnell 
engineers had to be ready and willing 
to make changes at any time or place 
in the program if that change were 
geared to an increase in the man’s 
safety or performance. 

Design of the capsule had to be done 


in parallel with its testing by McDon- 
nell and the National Aeronautics and 
Space Administration’s Space Task 
Group, which worked in close collab- 

vvas, in the final analysis, responsible 
for the success or failure of the project. 

And finally, the decision to use avail- 
able boosters imposed a rigid weight 
limitation on the design of the cap- 
sule. It meant that rigorous weight con- 
trol was a mandatory preliminary design 
procedure, to be considered right at the 
beginning, instead of anywhere down 
the stream. It dictated miniaturization 
of components “. . . everywhere except 
on the man himself," as one McDonnell 
engineer said. 

In periodic slaps at the U.S. space 
program, McDonnell has received its 
share of criticism aimed at its Project 
Mercury work. Slippage, design changes 
and high costs are among the charges 
directed at the program. 

Right now, 29 months after win- 
ning the competition, McDonnell teams 
can point to the successful flight of 
Astronaut Alan B. Shepard, fr. (Cdr., 
USN) (AW May 15, p. 29) as the best 
proof in their behalf. 


Design changes are normal on any 
project, and were required on the Mer- 
cury capsule any time there was a pos- 
sibility that they would contribute to 
the astronauts' safety. Queried about one 
statement that there were over 1 30 de- 
sign changes on the capsule, McDon- 
nell's E. M. Flesh, who manages the 
Mercurv effort for the company, sighed 
that he wished there had been that 

So far, McDonnell has received a 
total of SI 10 million for its work, cov- 
ering the design, development, testing 
and procurement of 20 capsules and two 
complete procedural trainers, procure- 
ment of ail systems, development and 
procurement of all ground-support 
equipment including checkout gear, all 
payments to subcontractors, and all 
launch support for the series of firings, 
including salaries of the launch pad 

The company has received a follow- 
on order for six more capsules, desig- 
nated Mark II, from NASA. Actual 
spending on the order is limited to $2.5 
million, covering the purchase of long 
lead-time items. There is speculation 
that these six capsules will have multiple 
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Advances in explosive forming 
at Honeywell add a vital 
alternative method to sbin 
fabrication techniques! 


Recent advances in explosive-forming provide a third alternative method 
of skin fabrication. Only Honeywell has complete facilities for all three 
methods of skin fabrication — hydraulic bulging, flow turning, and explo- 
sive forming— and thus can recommend the best method for a given job. 
Skin fabrication is another in the growing list of capabilities for systems 
management available through Honeywell's Military Products Group. 

Explosive forming is opening important new production potentials with its in- 
herent advantages of flexibility, reproducibility, reduced dimensional tolerances 
and extremely low scrap rate. This method will form certain metals and alloys 
that cannot be formed by other processes, and constitutes an important part of 
Honeywell's present development work on skin fabrication. 

Early in 1951 Honeywell pioneered refinements of the hydraulic bulging 
method of skin fabrication as a part of the developmental work on the Honest 
John warhead. These refinements resulted in faster production, closer tolerances 
and interchangeability of parts. Since then Honeywell capabilities in skin fabrica- 
tion have broadened continually and Honeywell has been a steady supplier of 
missile skins for many critical projects. 

As new techniques of fabrication were developed, they have been translated 
into production facilities that will now handle a complete job from raw material 
to finished product. Production facilities for shearing, routing, stamping, weld- 
ing, planishing, forming, drilling, trimming, and polishing are available. 

Honeywell’s advanced research and development work has extended dimen- 
sional capabilities as shown in the following chart: 



Further developments are also under investigation at Honeywell: the use of 
more exotic metals (stainless steel, titanium, molybdenum, columbium, tan- 
talum, magnesium alloys); studies of new designs and materials for explosive 
forming dies; the use of ribbed mandrels in flow turning to produce skins with 
integral, internal ribs. For further information about Honeywell capabilities, or 
about new developments in skin fabrication, contact your nearest Honeywell rep- 
resentative or write Honeywell, Military Products Group, Minneapolis 8, Minn. 
Sales and service offices in all principal cities of the world. 

Honeywell 
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CAPSULE construction features longerons of titanium spotwelded to outer surface of double-walled titanium pressure vessel. Early test 
capsule, not to production standards, is being fabricated here; picture shows general layout of longerons. 



MAIN PRESSURE bulkhead behind astronaut is being scam-welded here (left) on production fixture. At right, fabricated outer walls of 
pressure vessel, made from beaded 0.010 titanium, are being checked prior to assembly with inner walls. 


AVIATION WEEK, 


22, 1961 



crew stations and will be used as trainers 
for Project Apollo, as Apollo A earth- 
orbiting vehicles. 

Basic geometry of the capsule was 
developed from simple re-entry shapes 
by scientists of the National Advisory 
Committee for Aeronautics (AW Sept. 
21, 1959, p. 52). Specifications were 
written tightly around this layout, and 
McDonnell's basic capsule form varied 
only in detail from the original plan. 

Major design restrictions on the Mer- 
cury capsule were imposed by the severe 
weight limitations at launch and the 
tremendous heat inputs during re-entry. 
Available Redstone and Atlas boosters 
are limited to about one ton of pavload 
for ballistic and orbital flights, respec- 
tively, so that the total weight of the 
capsule and its systems had to be held 
closely to the 2,000-lb. mark. The most 
severe heating condition will occur dur- 
ing re-entry from orbital flights; ballistic 
test flights will be less demanding. 

Coupled to these two major factors 
in determination of the Mercury cap- 
sule design were hundreds of detailed 
points, many of them never applicable 
before, which were to become major 
controlling effects. 

These all finally filtered down into a 
design of a manned space capsule meas- 
uring 74 in. diameter at the widest part 
of the base, and 108 in. high. It is 
shaped like a truncated cone topped by 
a short cylinder of low fineness ratio and 
retopped by a shorter truncated cone. 
The first cone contains the man and 
his supporting systems; the cylinder con- 
tains the landing chute, and the little 
cone is the antenna can. 

Straddling the antenna can is a truss- 
work tower which carries two solid-pro- 
pellant rockets: an escape rocket, with 
three canted nozzles, which propels the 






TRAFFIC CONTROL OF COMMERCIAL, 
MILITARY, AND BUSINESS AIRCRAFT 
TO BENEFIT FROM THESE 7 MODERN 
BENDIX AIRBORNE DEVICES 


Knowmanship in Action 

Since introducing the “earth inductor” compass in 
aviation's early days, Eclipse-Pioneer has been re- 
sponsible for a wide array of control and navigation 
equipment that has anticipated aviation’s ever- 
growing, ever-changing needs. All seven devices 
shown on these pages are important new advances 
keyed to jet-age problems and ready to aid in 
relieving the cockpit pressures of navigation and 
traffic control. 

TECHNICAL KNOW LEDGE + EXPERIENCED MAN AGEMENT 
+ SPECIALIZED CRAFTSMAN SHIP . KNOWMANSHIP 


For further information, write . . . 
Eclipse-Pioneer Division 






56 






deHAVILLAND TRIDENT 

SPEY 

BY-PASS TURBO JETS 



The Spey by-pass jet has been 
specifically designed to give the 
best possible operating economics 
for the second generation of short 
to medium range jet transports. 


ROLLS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P. Q. 

ROLLS-ROYCE LIMITED. DERBY, ENGLAND 

AERO ENGINES • MOTOR CARS • DIESEL AND GASOLINE ENGINES • ROCKET MOTORS • NUCLEAR PROPULSION 



ASSEMBLY sequence of capsule shows double-walled structure, external shingles, and posi- 
tioning of rear bulkhead which supports astronaut's couch and systems. 


entire capsule in the event of an emer- 
gency, and the tower jettison rocket 
which removes the tower and the escape 

At the base of the cone is the heat 
shield: beryllium for ballistic flights, 
and an ablating fiberglass type for orbi- 
tal runs. Strapped to the base of the 
capsule is a package containing three 
posigradc (accelerating) rockets and 
three retrograde (decelerating) rockets. 

Inside this prosaic geometry of cone 
and cylinder is fitted one of the most 
complex collections of redundancies 
piled on redundancies ever conceived by 

tsach component on which the astro- 
naut depends has at least one backup 
system. In some, such as the flight con- 
trol system, there are three complete 
backups plus the primary'. Basic design 
philosophy for the systems was automa- 
tic operation, so that in the final analy- 
sis tlie astronaut could just lie there 
and do nothing. But it was also a re- 
quirement that the systems could be 
operated manually by the astronaut with 
overrides, or by command from the 
ground. Thus safety of the svstem was 
designed at the highest reasonable level. 

Weight, strength and temperature 
considerations decided the McDonnell 
engineering team in favor of titanium 
as the major structural material for the 
capsule. Design of the capsule was 
planned as two concentric structures: 
an inner pressure vessel and an outer 
heat shield. 

The inner pressure vessel starts as 
trapezoidal sheets nearly six feet long 
of 0.010 commercially pure titanium 
supplied by Titanium Metals Corp. of 
America. These skins are fusion- 
welded to form two cones: one, which 
is the inner wall of the pressure vessel, 
is made of flat-rolled titanium: the other 
is the beaded titanium outer wall of the 
pressure vessel. These two cones, fab- 
ricated and tested scparatelv. are nested 
and spot-welded to hold position while 
the final seam-welding is done. The 
cones are joined by circumferential scam 
welds between rows of beading and 
longitudinal welds adjacent to the 

Bending, tension and compression 
loads on the capsules are taken by a 
framework of commercially pure titani- 
um stringers— hat sections— which are at- 
tached to the double-walled pressure 
vessel by spot-welding. A layer of Johns- 
Manvillc Thermoflex ceramic-fiber in- 
sulation is wrapped around the pressure 
vessel and up to the outer faces of the 
hat sections. Tops of the hat sections 
are insulated with a thin strip of J-M 
Min-K 1301. . 

Outer heat shield is a scries of beaded 
"shingles," slabs of Haynes Stellite Co.’s 
alloy R--U or— in special instances— 
beryllium, which arc fastened to the 
stringers with bolts, washers and screws. 


They are thermally insulated by the 
Min-K 1501 from the structure. 

Forward and rear pressure bulkheads 
are also formed from welded titanium 
stock in similar manner. 

Key to the fabrication of the strong, 
weight-limited capsule was the welding 
technique developed by McDonnell 
manufacturing engineers. Fusion weld- 
ing of titanium traditionally is done in 
a gas chamber which surrounds the en- 
tire welding procedure with an inert 
atmosphere. 

The engineers decided that was out 
and, after long hours, came up with the 
final production technique. They de- 
signed and developed new fixtures, so 


that all fusion welds were done with 
tungsten-arc equipment, shielded by an 
inert gas on both sides of the weld plus 
trailing and backup shields. Chilling of 
the welded area was also provided to 
control temperature of the material. 
Results of this technique have to be 
seen to be appreciated: the weld looks 
like a slightly brighter, dead-straight 
insert of metal set flush between the 
two titanium skin sheets. 

Seam and spot welds were made in 
the open, on standard production equip- 

For Shepard's flight in the MR-5 cap- 
sule, special beryllium shingles were 
used on a portion of the upper section 
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shapes. Even though the astronauts arc 
all about the same height, for example, 
the lengths of individual limbs, shapes 
of the bodies, positions of joints all 
vary considerablv from man to man. 

The first basic decision was that all 
personal gear would be fitted specifically 
to each man. Fortunately, one of the 
big pieces of work had been largelv ac- 
complished by B. F. Goodrich, in its 
full-pressure suit for the Navy. This 
garment, modified and adapted to the 
special requirements of the Mcrcurv 
shots, became the astronauts' suit. 

Basic position for the astronaut-back 
and lower legs in parallel planes— was 
chosen to minimize the hydrostatic head 
against which the heart would have to 
pump during G-loading. With this 
supine position-or upright position, de- 
pending on the axes of reference-fixed, 
the next design item was the couch and 
the restraint system. 

Fixed design point for the couch and 
restraint system was the location of the 
astronauts' eyes in the capsule. Position 
of the instruments, particularlv the per- 
iscope. meant that the eves could not 
vary far from an optimum position. 
That position was the controlling point 
for the layout of the couch. 
Individually Tailored 

Couches arc individuals tailored to 
each astronaut. They consist of a lioncv- 
comb sandwich shield, which is com- 
mon to all couches, and an individuals 
tailored padded fiberglass shell. 

Ilie honeycomb material is crush- 
able aluminum, and the shell is a polv- 
ester resin-reinforced glass fabric lamin- 

Final design combines a couch which 
extends from the upper portion of the 
helmet down around the lower but- 
tocks: two thigh supports and two leg 
supports. 

The expected restraint strap system is 
used, with a couple of innovations. 
Shoulder and lap straps arc conven- 
tional, but there is additional restraint 
by a crotch strap and a pair of knee 
retainers. The astronaut's feet are held 
in place by a toe plate on the floor. 

Two basic systems support the astro- 
naut’s environment, one for the cabin 
and one for his suit. Both supply 1009f 
oxygen at a control pressure of 5 psia. 

Design criteria and system schematic 
were specified by McDonnell, and Ai- 
Rescarch Mfg. Co. Division of the Gar- 
rett Corp. did the design of compo- 
nents. developed and tested the units 
and fabricated the systems. 

Designers specified the lowest possi- 
ble internal pressure in the capsule, and 
a single gas for both pressurization and 
breathing. Heat rejection was calcu- 
lated as -100 Btu./hr. for a typical astro- 


SHEPARD'S conch shows extent of supports 
for helmet, thighs and legs. 

of the capsule. The shingles and the 
350-lb. bervllmm heat sink used for the 
flight were fabricated bv Brush Bcrvl- 
lium Co. 

Capsules assigned to orbital shots, 
which will impose greater heating dur- 
ing re-entry, will use an ablating fiber- 
glass shield furnished by Cincinnati 
Testing Laboratory. 

Quality control of manufacturing, 
usually a major effort in the aircraft 
industry, was extended by McDonnell 
to guarantee as far as possible the relia- 
bility of the capsule and its systems. 
The company assigned about 125 tech- 
nicians to the job, which averaged out 
to about one quality control man per six 
production workers. 

Besides checking its own and sub- 
contractors’ performance to specifica- 
tion. McDonnell's quality control per- 
sonnel made continuing audits of de- 
sign. methods, planning, tooling, inspec- 
tion techniques and anything else that 
would have bearing on the final qualitv 
of the product. 

Man has two fundamental roles in the 
Mercury shots: scientific observer, and 
systems backup. Everything in the cap- 
sule design was developed to aid the 
astronaut in both those roles as far as 
possible. 
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DEMANDING ENVIRONMENTS 

Connectors are available now for the varying atmospheres encountered by 
aircraft and missiles on earth, and in space probes to the other planets. 
MIL-C-26500 (USAF) specification covers present-day environments as well 
as anticipated environments ten years from today. AMPHENOL Connector 
Division is manufacturing these connectors in quantity for such programs 



MIL-C-26500 (USAF) PERFORMANCE 

• HIGH TEMPERATURE 1000 hours al 200“C (392T). 

• THERMAL SHOCK 5 cycles of variation form -55'C (-6TF) to -*260"C (500F). 

• ENVIRONMENTAL RESISTANCE Altitude-immersion resistant; Pressurized; Corro- 
sion-resistant; Ozone-resistant. 

• PHYSICAL SHOCK Withstand transient deceleration force of 50 G's. 

• POKE HOME CONTACTS Per MIL-C-26636 (USAF), crimp, removable contacts. 




AMPHENOL CONNECTOR DIVISION 

1830 S. 54TH AVE. • CHICAGO 50, ILLINOIS 
Amphenol-Borg Electronics Corporation 




your equipment needs with a flying start — an arrange- 
ment that makes it possible for you to get full use from 
the commercial equipment you want, without burdening 
you with a large capital investment or the risks of 
obsolescence. And a Talcott Leasing Plan lets you choose 
and use the equipment you need without shrinking your 
working capital. If new equipment can add to your prof- 
its, it will pay to "Talk to Talcott.” 



naut. His oxygen consumption was 
specified at 500 cc./min. under 'standard 
temperature and pressure; carbon di- 
oxide production was calculated at 2.6 
Ib./dav and perspiration and water at 
6 lb./day. Cabin temperature was to 
be held to between 80 and 100F. 

In operation, the system starts with 
an oxygen purge of the capsule at sea- 
level pressure, which is reduced to 5 
psia. as altitude increases. Purging is 
done with a separate oxygen bottle and 
reducers. 

Main oxygen system has two bottles 
which hold four pounds of liquid oxy- 
gen at 7.500 psi. pressure. They feed 
through parallel reducers which drop 
the pressure to 100 psia. upstream of a 
demand regulator, and then pressure is 
further reduced to 5 psia. in the suit and 
cabin circuits. 

Oxygen enters the suit at a waist con- 
nection, at a temperature of 96F and a 
relative humidity of 58%. It circulates 
upward and is breathed by the astro- 
naut. Discharge gas is returned through 
a circuit which contains a solids trap, 
an odor absorber, carbon-dioxide ab- 
sorber, heat exchanger and water sepa- 
rator, and then returns to the suit along 
with makeup oxygen. 

Cabin pressure is sensed and main- 
tained bv an aneroid valve; but if cabin 
pressure is lost, the suit pressurizes be- 
cause of the redundant circuit. During 
descent, a cabin relief valve decreases 
the pressure change and allows a 
buildup in environmental pressure un- 
til, after landing, snorkel valves open 
and allow ambient sea-level air into the 

Instruments and Controls 

Directly ahead of the astronaut is the 
large center section of his three-piece 
instrument panel. At the top is an atti- 
tude indicator which shows individual 
roll, pitch and yaw attitudes and a 
combined presentation. Beneath it at 
the left is the Earth Path Indicator, a 
presentation which continually shows 
the astronaut his present position pro- 
jected down to the surface of the 
earth, and the predicted landing point 
should he initiate re-entry at that in- 
stant. Both the EPI and attitude indi- 
cator arc made by Minncapolis-Honev- 
well Military Products Group. 

To the right of the EPI is a satellite 
clock, which gives readout of real time, 
time from launch, and time to retro- 
grade. The actual time for initiating 
the retrograde action is set into the 
clock by command from the ground 
tracking and computing data; a five- 
minute warning light gives the astro- 
naut that amount ot time to prepare for 
re-entry action. Time to retrograde is 
in effect a countdown for firing the 
retrograde rockets. 

Bottom portion of the panel is the 
Pcrkin-Elmcr periscope for direct visual 



in telemetry systems management 


The ascendant position of Vitro Electronics in telemetry systems manage- 
ment and products stems from the facilities, experience, and talent it 
takes to produce on lime. Vitro telemetry capability is demonstrated 
daily down the AMR and PMR ranges. Management versatility is reflected 
in our ground, mobile, shipboard, airborne, and space operations around 
the globe. ■ This specialty of Vitro’s trusted electronic competence is 
founded on long and familiar experience in the functions of telemetry 
conception, design, engineering, procurement, production, testing, and 
installation. Where the utmost in exacting telemetry systems performance 
is demanded — Vitro is at work. 

i/itra euemomes A DIVISION OF VITRO CORPORATION OF AMERICA 

PRODUCERS OF NEMS'CLARKE EQUIPMENT 
•19 JESUP-BLAIR DRIVE. SILVER SPRING. MARYLAND I 2301 PONTIUS AVENUE. LOS ANGELES 64. CALIFORNIA 


482, Sheraton Towers, 


AVIATION WEEK, 


22, 1961 



HYDRO-AIRE ADVANCED 
HYDRAULIC MOTORS 
PROVE RELIABILITY 
DRIVING FUEL PUMPS 
ON MACH 2+ F4H-1! 


You can bet McDonnell had good reasons to choose Hydro- 
Aire hydraulic motors for this advanced application. The 
first is reliability resulting from optimum design simplicity 
and now proved both in flight and in extensive environ- 
mental tests. Others are reflected in the characteristics of 
this typical model. 68-193-079. Displacement: 0.0787 cu. 
in. per rev. Torque: 30.4 in. lbs. at 2800 PSI inlet to outlet 
pressure differential and 12,000 rpm.Hp/Wt. ratio: 3.92:1. 
Life: 1200 hours. Write now for data sheets on available 
models and/or a prompt quote on your specifications. 

HYDRO-AIDE CAPABILITY BROCHURE. Write on company letterhead for your copy. 



observation of the earth for naviga- 
tional purposes. 

A vertical section of the center panel 
mounts, from top to bottom, an accel- 
erometer, a control fuel-quantity gage, 
a rate of descent indicator and an 
altimeter. 

Next left is a vertical panel contain- 
ing lights and manual control system 
initiators for all of the critical opera- 
tions during take-off and landing. A 
vertical series of indicator lights snows 
green in sequence as the launching and 
re-entry cycle proceeds normally. If a 
light snows red, the astronaut activates 
the adjacent control that allows him to 
operate the system manually, and then 
gets the green light. 

Final panel section at the left han- 
dles subsystems, including selection of 
the mode of operation for automatic sta- 
bilization and control system (ASCS), 
cabin lights, rescue aids, and the like. 
It also mounts four handles which acti- 
vate the manual control system for 
attitude control of the capsule, indi- 
vidually by channels for roll, yaw and 

Directly to the right of the main 
panel is an upper panel which mounts 
gages metering the life support system. 
Below these is another section which 
handles the electrical services, and 
below these is the communications 
panel. To the right is a scries of aux- 
iliary warning lights covering the suit 
and the cabin, and at the extreme right 
is a panel with six main circuit breakers. 

At the astronaut's right shoulder is 
a chest parachute pack, and at his left 
shoulder is his survival kit. His right 
hand holds a three-axis control stick, 
actuated simply by rotating motions ot 
the wrist, and his left hand holds the 
"chicken switch," the unit which actu- 
ates the abort sequence. 

A flashlight for emergency lighting 
is mounted on the upper portion of the 
left-hand capsule wall. Next to it is the 
"swizzle stick,” a hooked lever about 
a foot long which extends the astro- 
naut’s reach if his suit pressurizes and 
restricts his normal arm motions. He 
still has to reach the stick, though. 

Two circular portholes, one on each 
side, were in the early capsules includ- 
ing Shepard’s MR-3 shot. Later orbital 
capsule will have a "picture window." 
suggested by the astronauts, on the 
centerline of the capsule, forward and 
overhead. A retractable red filter is 
mounted below the window, a rear-view 
mirror at the front of it, and a hinged 
two-piece shield swings in to cover the 
window during extreme flight condi- 
tions. All windows are made of Vicor, 
a high-temperature quartz glass devel- 
oped by Corning Glass Works. 

Automatic pilot for the capsule is a 
different kind of system based on in- 
frared sensing of the horizon and stand- 
ard gyro use. Svstcm was outlined by 



SYSTEMS installation in “supcrclcan” room. 


McDonnell engineers, then developed 
by Minneapolis-Honey well, incorporat- 
ing infrared sensors developed by Bames 
Engineering Co. and a reaction-control 
gstcin developed by Bell Acrosystcms 

First job of the ASCS system is to 
detect any tendency to tumble after 
separation of the capsule. This is sensed 
and corrected by reaction controls auto- 
matically. A few seconds after positive 
separation and damping, the control 
system is programed to orient the 
capsule with the heat shield first along 
the trajectory. 

At this point in Shepard's flight, he 
actuated pitch, yaw and roll manual 
channels respectively to check operation 
of the control system. 

Next job of the ASCS is to pitch up 
the heat-shield end of the capsule for 
firing of the retrograde rockets to begin 
the re-entry. After they arc fired, an- 
other command pitches the capsule 
down for the actual re-entry. 

When initial deceleration in re-entry 
has reached 0.0 5g, an accelerometer 
sends a signal that shuts off the rate 
gyros and starts the capsule rolling at 
about two revolutions per minute, to 
distribute heat input evenly. 

Bell's reaction control system is built 
up from IS thrust chambers using 
hvdrogen peroxide as propellant. Forced 
over a catalyst, the peroxide decomposes 
into steam and oxygen which produces 
the exhaust jet. System uses helium at 
450 psi. as propellant drive. The 
peroxide passes through shutoff valves 
to control solenoids and then to the 
thrust chambers. 

Svstcm operates cither automatically 
or manually, with the two phases being 
completely separated. Automatic uses 
12 thrust chambers, four for each axis, 
left and right. In pitch and yaw, the 
nozzles arc mounted at the upper 
cylindrical portion of the capsule and 
are rated at 1 lb. and 24 lb. thrust. Roll 


nozzles are mounted at the large di- 
ameter of the capsule and give either 
1-lb. or 6-lb. thrust. 

In the manual system, six chambers 
are used. Pitch and yaw each use two 
chambers rated from 4 to 24 lb., one for 
each motion sense from the centerline. 
Roll axis uses two for left or right roll, 
rated at 1- to 6-lb. thrust each. 

The entire ASCS system has four 
modes of operation: automatic, where 
the astronaut can just lie there and do 
nothing; rate stabilization, where the 
gyros sense rate changes and stabilize 
the system, but do not handle other 
phases of the operation; flv-bv-wirc, 
where pilot’s stick motions are trans- 
lated into electrical signals which 
actuate the system, and finally, com- 
plete manual, where the pilot’s stick 
linkages directly control proportional 
throttle valves ahead of the thrust 
chambers. 

Communications Systems 

Collins Radio, responsible for the 
communications systems of the Mercury 
capsule, laid out two basic functional 
systems: flight, and rescue. Each of 
these had backup sets. All signals are 
multiplexed on a single antenna. 

For flight communications, there are 
two UHF and two HF voice trans- 
mitters and receivers, two command 
transmitters, two telemetry systems and 
both C- and S-band radar tracking 
beacons, made by Avion, Inc. 

For rescue, there is HF “Sea-Save" 
rescue equipment plus DF-homing 
gear, an IIF voice transmitter and a 
UHF “Sarah” beacon, also with DF- 
homing. 

Telemetry system is sub-commutated, 
will transmit "90 bits of data during 
flights. Major components of the telem- 
etry instrumentation were developed 
and built by Dorsctt Electronics, Inc., 
Beckman Instruments, Inc., and 
Thompson Ramo Wooldridge, Inc. 

During Shepard’s flight, two minia- 
ture tape recorders made by Consoli- 
dated Electrodynamics Corp.’s Datalab 
Division recorded voice comments, 
environment of the capsule and physio- 
logical data from the astronaut. His 
face and the instrumentation display 
were continuously photographed by 
D. B. Millikcn Co. 16-mm. pulse 
cameras. 

Power supply for the entire capsule 
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Lanyard-operated switch 
withstands 92 G’s at 2000 cps 


SPECIFICATIONS 
Type M-479-1 
Spring Actuated Switch 

Type . . . 4-pole, double-throw 
Current capacity. . . 10 amps. 

Voltage drop across contacts 
at 10 amps., 28 v.d.c. . . . 
under 50 millivolts 
Weight... 0.5 lbs. 

Length, excluding leads. . . 
2.7 inches 

Diameter... 1.6 inches 
Life . . . exceeds 5000 cycles 

Environment . . . 
meets MIL-E-5272 


ments with shattering vibration as high 
as 92 C's rms at 2000 cycles. Kinetics 

lanyard-operated switch. Absolute reli- 
ability is assured, even when the unit is 

acoustic vto^ S £i*r ,mUm 

The new Tour-pole, double-throw 
switch combines the unique Kinetics 
contact design with a plunger and spring 
operating mechanism for position stabil- 
ity. In one current application, a lanyard 
attached to the ground holds the switch 
in one position. When the missile lifts off 
the pad, the lanyard is pulled, actuating 
the switch. 

This new switch, which has been des- 
ignated Type M-479-1, has just passed a 
severe testing program with flying colors. 
It was exposed to high level sinusoidal 
and random noise vibration tests in both 
axes in the normally open and closed 


chatter. The highest vibration level the 
switch has passed to date has been an 
equivalent 92 C's rms at 2000 cps. Test- 

50 to 2000 cps. If required, switches of 
this design can be built to withstand 
even greater vibration. 

This Kinetics switch design lends itself 
to a wide variety of missile applications, 
such as actuation upon missile launch or 
stage separation. It can also be used as a 

safety, power or instrumentation. For 
help with your switch requirements, 
write or phone Kinetics Corporation, 
Dept. KA-5, 410 South Cedros Avenue, 
Solana Beach, Calif. SKyline 5-1181. 


KINETICS 


conics from six silvcr-zinc batteries made 
by the Eaglc-Picher Co. Four of these 
are main batteries, with 2-4-v.d.c. output, 
and are expected to handle the require- 
ments of the mission plus 12 hr. after 
landing. 

If the voltage drops, automatic switch- 
ing turns off the nonessential equipment 
and switches to a standby battery. The 
standby will handle one orbit and 12 hr. 
post-landing if necessary. 

The sixth battery is ah isolated unit, 
set off independently to handle the job 
of firing emergency svstems manually. 
A switch ties the isolated unit to the 
standby battery at the pilot's option. 

Power requirement is 30 to 35 amp. 
continuous with surges to 60 amp. 

With toxicity of materials one of the 
major design criteria for everything that 

chosen for wiring was an irradiated poly- 
ethylene type, which will take one-shot 
exposure to temperatures as high as 
800F without breakdown. 

Three static inverters arc used, one 
for the autopilot system, one for the 
environmental system and one standby. 
Heat output from the inverters, which 
posed a tough problem because of the 
lack of convection currents in weight- 
lessness, is handled with an aluminum 
plate heat sink tied to the structure. 
Escape Rockets 

A 14-ft. trusswork tower, bolted to 
the top of the capsule with explosive 
bolts, carries an escape rocket to haul 
the capsule to safety in the event of 
an off-thc-pad abort. The 50.000-lb. 
thrust solid-propellant rocket, developed 
by Grand Central Rocket Co., is a 
single charge in a case with three noz- 
zles can ted outward to direct their blast 
away from the unprotected end of the 

Retrograde and posigradc rockets, 
three of each, arc housed in a separate 
package held by three tension straps 
from the widest diameter of the capsule 
and pinned at the center of the package 
by a single explosive bolt. This and 
other explosive bolts are made bv Win- 
chester-Western Division of Olin 
Mathicson Chemical Corp. 

The retrograde rockets, developed by 
Thiokol, arc intended to slow the cap- 
sule so that re-entry begins. The posi- 
gradc rockets, developed by Atlantic 
Research, separate the capsule positively 
from the booster at about 1 5 fps. 

Landing system was developed by 
Radioplane Division of Northrop Corp. 
Started by an aneroid signal at about 
21.000 ft altitude during re-entry, the 
system ejects a six-foot-diameter drogue 
ebute which stabilizes and then de- 
celerates the capsule to about HO kt. 
equivalent airspeed. 

At the time of drogue ejection, a 
cloud of chaff is also released to give 
search radars a solid fix. 


At 10,000 ft., the drogue disconnects, 
deploys the main 63-ft. diameter ring- 
sail parachute, and ejects a Sofar 
bomb. The bomb drops into the ocean 
and explodes at a preset depth for an 
accurate sonar fix on the impact point. 

The main chute inflates in two stages 
to minimize opening shock. T he first 
stage is a restrained opening which 
lasts about four seconds, and then the 
restraint line is cut and the chute opens 
fully. Final sink speed is about 30 fps. 

McDonnell’s first swing into space 
problems began in October, 1957. with 
the creation of a space group of 10 de- 
signers in engineering's advanced design 
section. They started with feasibility 
studies of Dyna-Soar types of vehicles, 
branched out into orbital and re-entry 
flight problems. By March. 1958. they 
had submitted the company's first 
entry in space-flight competitions: a 
design proposal on USAF’s Dyna-Soar 
project. 

In October, 1958, NASA organized 
its Space Task Group at Langley Re- 
search Center to manage the manned 
space flight system which would become 
the Mercury project, and invited about 
40 potential bidders to a Nov. 7 con- 
tractors’ briefing on Mercury. 

McDonnell submitted its Mercury 
proposal on Dec. 11, 19 5S. along with 
11 other contractors. On Jan. 9. 1959. 
T. Keith Glennan, then NASA's head, 
called McDonnell to announce that 
the company had won the Mercury 
capsule contract, and that they could 
get started. It took a few weeks to or- 
ganize the paper work; the contract 
was signed Feb. 6. 1959, between 
NASA and McDonnell covering '\ . . 

spacecraft designed to withstand any 
known combination of acceleration, 
heat and aerodynamic loads that might 
occur during boost or re-entry, as well 
as land or water landing." 

McDonnell's advanced design group 
became the core of the Mercury proj- 
ect and within two weeks had moved 
to new quarters close to the manufac- 
turing area where the capsules would 
be built. 

The group reached agreement rapidly 
with NASA on configuration of the cap- 
sule. The company's detailed proposal 
had suggested two alternate configura- 
tions: a finned body and a capsule-es- 
cape tower layout. The escape-tower 
configuration was the chosen form, and 
in its final design is very close to the 
original scheme of the proposal. 

Some of the systems subcontractors 
had been lined up long before the con- 
tract award, and had participated in 
the program with their own funds to 
help arrive at the final proposal sub- 
mitted by McDonnell. With this early 
experience under their belts, these com- 
panies swung into the project with 
minimum delays, and others were 



The precision meshing of gear teeth in 
aircraft is the expected— but the precise 
meshing of Fenn facilities and personnel 
to meet rigid or unusual gear require- 

unexpected. Fenn not only offers you 
ultra-modern gear tooth facilities (spiral 
bevel, too) and highly skilled personnel 
— but a willingness to tackle the tough 
ones shoulder to shoulder from engi- 
neering to final inspection. The Fenn 
Manufacturing Co., Newington, Conn. 
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Honeywell Aero... for the best of both 


CLIMATE FOR CREATIVITY- HoneyweU 
Aero is now producing inertial platforms for the Polaris 
Missile. In addition Aero Division Engineers have cre- 
ated an Electrically Suspended Gyro for use on Polaris 
launching submarines, which is capable of providing 
accuracies never before achieved in an inertial naviga- 
tion system. This project is typical of the creative con- 
cepts and ideas which are being evolved and further 
developed into working hardware at Honeywell Aero. 
We invite you to share in this creative atmosphere 
where there is ample opportunity for a man of imagi- 
nation, drive and talents to grow in professional stature 
and have his accomplishments recognized and rewarded. 


CLIMATE FOR ENJOYMENT-Spectator or 

participant, you'll find whatever sport interests you in 
the Minneapolis area. For example, this is the heart of 
America’s finest fresh water fishing country. At the end 
of a busy day or week you can angle for pike, bass, 
trout, or scrappy panfish in the more than 80 lakes 
within 25 miles of Minneapolis. Fishing is just one 
aspect of the many recreational, educational, social, and 
cultural pleasures you and your family will enjoy when 
you work at Honeywell’s Aeronautical Division in 
Minneapolis. For information on specific openings, write: 
Mr. James H. Burg, Technical Director, Aeronautical 
Division. 2632 Ridgway Road, Minneapolis 40, Minn. 


Honeywell 


brought in as rapidly as possible. 

The Mercury project was authorized 
at a DX priority level, with overtime 
allowed and procurement simplified as 
two results of this high-priority rating. 

McDonnell set up a classical ver- 
tical line organization to handle the 
project under manager E. M. Flesh; 
specialty groups, such as stress, acro- 
dvnamics, test and others— all horizontal 
organizations— were fed into the line at 
the proper places. Peak engineering 
strength on the project was close to 
900; about 500 technicians were in- 
volved in the tricky manufacturing of 
the capsules. 

Sixteen months to the day after 
Glcnnan’s telephone call, McDonnell's 
first production capsule was boosted off 
the pad at NASA’s Wallops Station, 


Shot Chronology 

Two types of Mercury test vehicles 
were used in the two-phased test firing 
program. First series of shots used full- 
scale "boilerplate” models of the cap- 
sule to check out booster-spacecraft 
integration and the escape system. Sec- 
ond phase of the development firing 
program used complete Mercury cap- 
sules built to production standards. 
This is the chronology of test firings: 

• Oct. 4. 1959: Little Joe 1, fired at 
Wallops Station, Va., to check match- 
ing of booster and spacecraft capsule. 
Eight solid-propellant rockets producing 
250,000 lb. of thrust drove the test 
vehicle. 

• Nov. 4, 1959: Little Joe 2, also fired 
from Wallops Station, was an evalua- 
tion of the low-altitude abort eondi- 

• Dec. 4, 1959: Little Joe 3. fired at 
Wallops Station to check high-altitude 
performance of the escape system. 
Rhesus monkey Sam was used as test 
subject. 

• Jan. 21, 1960: Little Joe 4, fired at 
Wallops Station to evaluate the escape 
system under high airloads, using rhesus 
monkev Miss Sam as a test subject, 

• May 9, 1960: Capsule 1, shot BA- 1. 
McDonnell's first production capsule 
and its escape rocket system were fired 
in an off-thc-pad abort test at Wallops 
Station. No booster was used; test was 
to evaluate the escape rocket system. 

• July 29, 1960: Capsule 4. shot MA-1. 
This was the first Atlas-boosted flight, 
and was aimed at qualifying the capsule 
tinder maximum airloads and afterbody 
heating rate during re-entry conditions. 
The capsule contained no systems and 
no test subject. Shot was unsuccessful 
because of booster system malfunction. 

• Nov. 8, 1960: Capsule 3, shot LJ-5. 
This was another in the Little Joe series 
from Wallops Station. Purpose of the 
shot was to check the production cap- 
sule in an abort simulating the most 
severe conditions during an Atlas 


launch. Capsule did not separate from 
the Little Joe booster and the shot was 
unsuccessful. 

• Nov. 21, 1960: Capsule 2, shot MR-1. 
This was the first unmanned Redstone- 
boosted flight, but premature engine 
cutoff activated the emergency escape 
svstem when the booster was onlv about 
one inch off the pad. The booster 
settled back on the pad and was dam- 
aged slightly. The capsule was re- 
covered for re-use. 

• Dec. 19, 1960: Capsule 2, shot MR- 
1A. This shot was a repeat of the Nov. 
21 attempt, but was completely success- 
ful. Capsule reached a peak altitude of 
117 naut. mi., covered a horizontal 
distance of 204 naut. mi., and was 
recovered successfully. 

• Jan. 31, 1961: Capsule 5, shot MR-2. 
This was a Mcrcurv-Redstone shot 
which carried Ham, the 37-lb. chim- 
panzee. The capsule touched 135-naut. 
mi. altitude, covered 364 naut. mi. 
downrange, and was recovered. During 
the landing phase, the parachuting cap- 
sule was drifting as it struck the water. 
Impact of the angled blow slammed 
the suspended heat shield against a 
bundle of potted wires, which drove a 
bolt through the pressure bulkhead, 
causing the capsule to leak. Ham was 
rescued before the capsule had taken on 

•°Feb U 21, 1961 [ Capsule 6. shot MA-2. 
This Atlas-boosted capsule shot was to 
check maximum heating and its effect 
during the worst rc-cntrv design condi- 
tions. Peak altitude was 93 naut. mi.; 
but re-entry angle was higher than 
planned and the heating was corre- 
spondingly worse than anticipated. Max- 
imum speed was about 13,000 nrpli. 
Shot was successful. 

• Mar. 18, 1961: Capsule 14, shot LJ- 
5A. This was a repeat shot of the un- 
successful Little Joe 5; it was fired at 
Wallops Station and was only mar- 
ginally successful. 

• Apr. 25, 1961: Capsule 8. shot MA-3. 
This was an Atlas-boosted shot attempt- 
ing to orbit the capsule with a "me- 
chanical astronaut" aboard. But 40 sec. 
after launching, the booster was de- 
stroyed by radio command given by the 
range safety officer. The capsule was 
recovered and will be fired again as 
shot MA-3A. 

• Apr. 28, 1961: Capsule 14, shot LJ- 
5B. This was the third attempt to 
check the escape system under worst 
conditions, using a Little Joe booster 
fired from Wallops Station. Capsule 
reached 40,000 ft., and this time the 
shot was a complete success. 

• May 5, 1961: Capsule 7, shot MR-3. 
This Redstone-boosted shot carried 
Astronaut Alan B. Shepard, Jr. (Cdr., 
USN) on a ballistic flight path reaching 
a peak altitude of 97 naut. mi. and a 
downrange distance of 254 naut. mi. 
Flight was successful. 
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systems in commercial and military 
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New RCA Space Environment Facility Brings 
Outer Space Down to Earth... 


. . . Will pretest coming generations of U.S. space vehicles and 
satellites at environmental extremes assuring reliable long life 
operation and optimum performance. 

RCA expands its proved capability to meet the challenges of space- 
age technology with the construction of an advanced space environ- 
ment center at Princeton, N. J. Here, today’s and tomorrow’s space 
vehicles and satellites can undergo a new degree of intensive and 
thorough testing prior to “launch” to achieve greater reliability 

Included in the new environmental equipment and facilities being 
built and installed at the RCA Space Center are the following ad- 
vanced testing devices : 

Vacuum-Thermal Chamber— measuring 28 feet in diameter and 25 
feet high to accommodate the coming generations of space vehicles 
and satellites and meet all vacuum-thermal requirements. 

Vibration System — provides 28,000 pounds peak force for sinus- 
oidal, and 28,000-pound rms force for random motion testing. 

Temperature-Humidity Chamber — so versatile' it can create virtu- 
ally any thermaf-humidity condition desired. Temperatures may be 


varied from — 50° F to 250° F; humidity from nil to maximum. 

Rotary Accelerator— subjects subsystems of space vehicles and 
satellites to forces as high as 2500 g lbs. 

The entire RCA Space Center, which contributed to the success of 
projects such as SCORE, TIROS I, TIROS II and ECHO I, contin- 
ues to be dedicated to the conception, development and production 
of earth satellites, space vehicles and ground support and informa- 
tion handling equipment. For additional information about RCA's 
engineering talents and proved capabilities, contact the Manager, 
Marketing, RCA Space Center, Box 800, Princeton, N. J. And, for a 
complete description of the new environmental facilities, write for 
your copy of the brochure “RCA Space Environment Center.” 

If youare interested in participating in the 
challenging opportunities that exist at the 
RCA Space Center, contact the Employment 
Manager, Astro-Electronics Division, Defense 
Electronic Products, Princeton, N. J. All quali- 
fied applicants are considered regardless of 
race, creed, color or national origin. 
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All-Weather F-105s Phase Into Europe 


By Cecil Brownlow 

Wiesbaden— Republic Mach 2-plus 
F-105 fighter bombers are beginning to 
phase into the United States Air Force 
in Europe, providing this front-line 
force with an integrated all-weather tac- 
tical arm for the first time, a feature 
sorely needed above frcquentlv-ovcrcast 
West Gcrmanv and airspace to the cast. 

The first F-105 arrived last week at 
Bitburg Air Base, which is near Luxem- 
bourg and approximately 300 air miles 
from the East German border, after a 
transatlantic ferrv "high flight” from 
Brooklev AFB, Mobile, Ala. 'Hie F-105s 
will bring with them their complex 
avionic stores that will put added strain 
upon USAFE’s field maintenance opera- 

Aircraft for the Air Force’s first wing 
of the all-weather D version of the 
F-105 series will continue to arrive os’er 
the next several svecks as the unit builds 
to full strength. 

Officials at USAFE headquarters here 
hope that sufficient aircraft and crews 
will be on hand for the wing— the 36th, 
transitioning from North American 
F-lOOs-to fly in force to Wheelus Air 
Base, Libya, for gunnery and weapons 
delivery training sometime in July. 

Planning for integration of the F-105 
and its conventional and atomic stores 
into the 36th Wing and subsequent 
USAFE units scheduled to receive the 
aircraft has been under way here for 
well over two years in an effort to have 
the necessary facilities, spares and tech- 
nical capability on hand in time for the 
initial F-105 deliveries from Brooklcy. 

Despite the complexities centered 
around the heart of the system, the 


necessarily-complex R. 14 all-weather 
navigation and fire control system de- 
veloped by North American Aviation’s 
Autonctics Division, USAFE hopes to 
maintain the aircraft in the field essen- 
tially as a "blue suit routine,” accord- 
ing to one official here who has been 
connected with the program for the past 

Ground Facilities 

Necessary facilities have been, or are 
being, built, and the ground crews 
selected carefully in order to avoid the 
maintenance hazards surrounding the 
initial appearance of the relatively less- 
sophisticated F-100 to the theater in 
1955. At that time almost complete 
reliance had to be placed for a while 
upon the major industry contractors in- 
volved since the needed technologies 
surpassed the know-how of most of the 
available Air Force maintenance per- 

“We’rc in much better shape now 
(for acceptance of the F-105] so far as 
airwavs. facilities and training [AW Apr. 
17. p. 88) go than we were in 1955 
when the F-lOOs began to come in.” 
according to one USAFE planning of- 
ficer. lie added: 

"I’m not really concerned about it my- 
self. I think we’re going to be able to 
manage very well . . . [although] it has 
taken a lot of man-hours, including a 
special committee from here that has 
been monitoring the final phases of the 
operation for the past eight months . . . 

Maj. Gen. Benjamin O. Davis, Jr.. 
USAFE. deputy chief of staff for opera- 
tions and a prime mover behind the 
F-105 preparations in Europe, praised 


the all-weather potential of the aircraft 
as "something fighter pilots have been 
looking for since World War II. He 
agreed, however, that the ground and 
aircrew training chores plus the mainte- 
nance hurdles that lie ahead are "tre- 

™ USAFE considers what Gen. Davis 
terms the "vast increase” in the opera- 
tional capability represented by the 
F-105— the ability to fly in almost any 
weather, find the target and return to 
home base— important enough so that it 
has been "going all over Europe telling 
people, particularly the Army, what we 
can do when we get this aircraft in 
numbers.” So far as integration of 
weapon system and crews into the com- 
mand is concerned, Gen. Davis adds: 

"The course at Nellis [AFB, N. M., 
for the F-105 pilot] should make him 
almost combat-readv. The time he 
spends there is a compromise. The more 
time we give to Nellis, the more time 
we lose over here. It’s going to take 
quite a bit more training from us. 

"... I think we’re going to be in 
pretty good shape a year from now for 
more than one unit . . .if not be- 
fore.” 

Another USAFE officer, in discussing 
the training problems involved, de- 
scribed the F-105 and its subsystems as 
"complex, yes, but to describe it as ’ex- 
tremely complicated’ might be a mis- 

Some of the pilots training at Nellis 
who are being confronted with an in- 
tegrated radar flight system for the first 
time "were a little leery about the whole 
thing." he conceded. “But now they 
think it’s a real fine-handling airplane. 

. . . They tell us they can hack it.” 



Bristol T.188 Mach 2-3 Research Plane Rolled Out 


Bristol stainless Steel T.188 Mach 2-3 research aircraft is rolled out of the hangar at Bristol Aircraft’s Filton plant for the first time to start 
ground run-up tests. First flight will be made within a few weeks. Fuselage is instrumented for studies of the problem of aerodynamic 
heating at high speeds. Powerplants are two de Havilland Gyron Jr. D.G.J. 10 jets, producing 10,000 lb. thrust each with afterburning. 
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Slightly more than half of the F-105 
aircrews for the revised 36th Wing were 
sent from Bitburg to Nellis for combat 
aircrew training— "those that still have 
enough time remaining in Europe to 
make it worthwhile." The remainder 
have been selected from other Air Force 
units to fill out the quota. 

All, however, must be "Centurv-scries 
qualified and as a general rule must 
hare flown a minimum of 100 hr. in 
these types of aircraft within the past 


The Nellis course itself requires ap- 
proximately 61 calendar days to com- 
plete, including about 45 hr. per pilot 
in the F-105D plus additional flights 
for radar navigational training aboard a 
North American T-39 Sabrcliner jet 
utility aircraft. 

The first class for the 36th Wing 
pilots began on Mar. 6. The program 
calls for 35 to be at Nellis at any one 
given time-17 in one class. 18 in an- 
other-until training is completed. 

Ground crews are being trained both 
within the U. S.— by the Air Force and 
by Republic Aviation Corp. technicians 
—and in Europe, the latter relying pri- 
marily upon a mobile USAF Training 
Command unit incorporating simulator 


The course for ground crewmen varies 
in length from one to 18 weeks depend- 
ing upon the requirements for the 12 
specialties involved. As an example, 
crew chiefs representing the largest 
group involved require approximately 
seven weeks of schooling, electronics 
technicians 10 weeks and beyond. 

Over-all. the specialists needed by the 
36th Wing in its transition from F-lOOs 
:> the F-105 will jump from roughly 


800 ti 


), with a 
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tained navigation system. “Tire F-100,” 
one spokesman said, "has a marginal all- 
weather capability, but only if you can 
put him over the target and talk him 
down from the ground. This will be 
something new for us.” 

As a backup, about 30 civilian tech- 
nicians from Republic. North American 
Aviation and Pratt & Whitnev Aircraft 
Division of United Aircraft Corp.. 
which manufactures the 26,500-lb.- 
thrust J75 powcrplant for the F-105D. 
will be on hand at Bitburg on a con- 
tinuing basis to aid in the initial in- 
tegration and day-bv-day maintenance. 

As an additional backup. Republic 
is proposing the establishment of an air- 




overhaul facility’ at the Amsterdam site 
of its European affiliate. Royal Nether- 
lands Aircraft Fokkcr. For support. 
European electronic firms also probably 
would Ire brought into the project, in- 
cluding The Netherlands’ giant Philips’ 
Clocilampenfabrieken. 

A Republic spokesman said that, al- 



Fiat G. 95/3 VTOL Fighter 

General configuration of Fiat’s design study for a VTOL follow-on to the G. 91 lightweight 
strike fighter is shown in the company's conception above. Designated the G. 95/3, the 
proposal is one of three drafted by Fiat for the current North Atlantic Treaty Organization 
S/VTOL close-support fighter competition. The other two studies, designated G. 95/1 
and G. 95/2, arc faith STOL vehicles. C. 95/3 wonW attain vertical lift from four light 


though the plan is still under considera- 
tion by the Air Force, "we believe it's 
needed so that we don't run the risk 
of having to send the aircraft back home 
for major maintenance and repair,” 

For the moment, USAF hopes to 
conduct maintenance and periodic in- 
spections at Bitburg with its "blue suit” 
technicians and civilian representatives 
stationed there. "If something special 
comes up-sav crash damage-an Air 
Materiel Command mobile crew can be 
over here in a day to help us out.” one 
Air Force official said. 

Maintenance Requirements 

Maintenance capability and require- 
ments will be re-evaluated after a year 
of operation in the field to see what 

quate support, although some changes 
in the system may lie made in the 

In conjunction with the Tactical Air 
Command, Republic and other con- 
tractors. USAFE began constructing 
new facilities geared for the F-105 at 
Bitburg more than one year ago. Manv 
of them, one officer says, "were needed 
for the F-100. but we couldn’t justify 
them until we got a new piece of 
equipment." 

Some have been completed, others 
will not be ready for six or eight months, 
but. "in even’ ease we have an interim 
capability.” he said. 

Increased size of the F-105— a fuse- 
lage length of slightly more than 64 ft. 
as compared with 47 ft. for the F-100— 
has made it necessary to pour new con- 
crete to provide additional ramp space 
and, in some instances, the enlargement 


of the earthen alert and dispersal 
standby revetments. 

New facilities needed include engine 
test stands to accommodate the J75, 
buildings and large test benches for 
F-105 armament and advanced electron- 
ics systems and mobile maintenance 
shelters, which are being converted from 
units originally designed for the F-102. 

The Air Force also has attempted to 
sec that sufficient spares are in place at 
Bitburg and F-105 dispersal sites from 
the beginning in order to minimize the 
risk of aircraft being grounded for lack 
of parts. Spares logistics responsibility 
remains solely in the hands of USAF 
and will be handled in conjunction with 
Air Materiel Command. 

On the "high flight" ferrv junkets, 
the aircraft will be flown in groups of 
four from Brooklev AFB. The plan calls 
for nonstop hops to Europe with in- 
flight refueling from Tactical Air Com- 
mand Boeing KB- 50 piston-engine 
tankers. However, the Mobile Air Ma- 
teriel Area, which has management re- 
sponsibility for the F-105, has installed 
en route support kits at points on both 
the southern and northern routes to 
Europe in case weather, mechanical mal- 
functions or missed refueling rendezv ous 
make interim stops necessary. 

Aircraft are flown from Republic’s 
Farmingdale, N. Y., facility to Brooklev 
where they are put through their ac- 
ceptance tests and prepared for the 
ferry flights bv the installation of ad- 
ditional fuel tanks in Mobile for a 
maximum of 20 days before being de- 
ployed to Europe, but Brooklev officials 
hope to maintain an average of approxi- 
mately 1 5 days. 
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THE WONDER 
MATERIAL OF THE 
SPACE AGE 

‘PLASTICS 


...AND THE COMPANY 
FOR PLASTICS 

‘ZENITH 


From giant radomes ... to radar an- 
tenna reflectors ... to missile cases . . . 
to marine craft components . . . Zenith 
has the versatile capability to produce 
it better in plastics. 

For more than 15 years, Zenith has 
pioneered new techniques and pro- 
duction processes in plastics. Today, 
Zenith has the most completely 
equipped reinforced-plastics labora- 
tories and the most complete electronic 
test facilities for reinforced-plastics 
components in the world. 

Zenith’s production facilities in- 
clude not only the usual plastics pro- 
duction equipment, but special 
equipment such as giant lathes, one of 
which is a hundred feet long. With 
equipment such as this, plus a wealth 
of engineering competence for design, 
tooling, fabrication, and testing, it is 
no wonder Zenith was called upon to 
make the giant radome for the Navy’s 
Constellation, the largest airborne 
radome ever built. This is also why 
Zenith is making the tough plastics 
liner for the Polaris missile container. 

Consider the many benefits of plas- 
tics in your aircraft, marine, and space 
projects before you seal the design. 
Remember, the wonder material of the 
space age is plastics ... and the com- 
pany for plastics is Zenith. 



Minnesota Mining and Manufacturing Company 
ZENITH PLASTICS DIVISION CfiSJI 1 


1600 WEST 135TH STREET, GARDENA, CALIFORNI 
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Missile Base Labor Rules Face Overhaul 


By George C. Wilson 

Washington— Future pattern of labor- 
managcmcnt relations at defense instal- 
lations is at stake in discussions under- 
way in the White House, Congress and 

Officials at all three quarters have pro- 
posed solutions to the labor problems 
spotlighted recently by Sen. John L. 
McClellan’s Permanent Investigations 
Subcommittee in its probe of strikes 
and slowdowns at missile bases. 

'Hie question now is which of the 
rival proposals, or combination of 
them, will prevail. 

Sen. McClellan (D.-Ark.) on the one 
hand is demanding a no-strike law 
while labor on the other contends it 
can clean its own house with tools al- 
ready available. Between these oppos- 
ing forces is the Kennedy Administra- 
tion, with promises to use presidential 
powers to prevent work stoppages at 
missile test centers and operational 


agement relations investigations con- 
ducted by two senatorial committees." 

Subcommittee members during the 
hearing criticized the Air Force, con- 
tractors and unions for permitting de- 
lay and waste in the missile program. 

USAF Maj. Gen. William Thurman, 
assistant for production programing in 
the office of the deputy chief of staff, 
materiel, testified that many of the prob- 
lems stemmed from the "concurrency" 
approach— designing and building pro- 
duction facilities for missiles all at once. 

“Concurrency has contributed to a 
number of novel and complicated prob- 
lems, including the labor problems at 
missile sites," he said. “Inevitable 
changes in design, delays in construc- 
tion, delays in development and delivery 
of equipment” were major causes for 
the conditions uncovered by the sub- 
committee, he said. Other Air Force 
officers testified they authorized over- 
time to keep the program on schedule. 
Labor Views 


Off to the side of these contenders 
is a Labor Department study group an- 
alyzing the Davis-Bacon Act's applica- 
tion to missile base construction and 
installation work. The 1931 act- 
which authorizes the government to 
set wage mininmms on a federal proj- 
ect-lias been blamed for much of 
the labor trouble detailed in the Mc- 
Clellan hearings. 


First Ground Rules 


The outcome of these related issues 
-the general peace formula and Davis- 
Bacon recoinmendations-will be the 
first set of labor-management ground 
rules tailored to missile work. 

Besides preventing strikes and walk- 
offs, such a set of ground rules hope- 
fully will make it easier for contractors 
to use factory technicians on many of 
the missile jobs that construction 


t the v 
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e disclosed by the McClellan com- 
mittee. and provide more guidance and 
authority both for government con- 
tracting officers and the contractors 
themselves for breaking bottlenecks on 
missile projects. 

The missile-age ground rules will 
be part of the legacy of the Permanent 
Investigations Subcommittee's hear- 
ings, held Apr. 25 through 2S and on 
May 2. 3. 4 and 5. Chairman McClel- 
lan termed disclosures in those hear- 
ings “equally, if not more, shocking 
than anything that has been revealed 
in the nearly five years of labor-man- 


Contractors blamed both the lack of 
Federal guidance on missile construc- 
tion and the unions for manv of their 
difficulties. They cited the failure of 
the Labor Department to issue cri- 
teria for determining application of the 
Davis-Bacon Act. Jude M. Joseph, 
president of Modern Electrical Con- 
tracting Co. of Jacksonville, Fla., in an 
example of labor trouble, said he laid off 
two electricians for not producing at the 
Air Force Missile Test Center at Cape 
Canaveral, Fla., but had to hire them 
back before the local union would send 
back the rest of the electricians who had 
walked off the job in protest. 

International heads of the labor 
unions were scheduled to give their 
side of the storv on May 10, but the 
hearings were postponed by Sen. Mc- 
Clellan so they would not interfere with 
efforts of Secretary' of Labor Arthur J. 
Coldbcrg and the unions to agree on a 
no-strike pledge at defense installations. 

C. J. Ilaggertv, president of the AFL- 
CIO Building Trades Department, filed 
a statement with the subcommittee de- 
claring: “The preponderance of evidence 
from all sources shows that the delays in 
the completion of the missile base con- 
struction program are primarily due to 
non-labor factors, such as the inordi- 
nate number of change orders resulting 
from the concurrency policy." He said 
jurisdictional disputes were "greatly ex- 
aggerated" by subcommittee witnesses. 
Haggerty said only about 2 7< of missile- 
work falls in the area of jurisdictional 
controversy. 


Testimony at the McClellan hearings 
disclosed that: 

• U. S. intercontinental ballistic missile 
effort lost over 400 years of man-days 
because of labor disputes. The Air 
Force testified that 162,872 man-days 
were lost at 1CBM bases between the 
start of the program in 1956 and Mar. 
31, 1961, because of work stoppages. 
This is the equivalent of a work force 
of 1,000 men standing idle for more 
than five months. 

Of the 162,872 man-days lost in 327 
strikes, 112,322 were lost at these three 
test sites: Edwards AFB, 2,076 man- 
days; Cape Canaveral, 87,374 man-days; 
and Vandenberg AFB, 22,863 man- 
days. 

Of the operational ICBM sites, these 
three lost the most man-days: Warren 
AFB, 23,664 man-davs; Forbes AFB, 
6,935 man-days; Offiitt AFB, 6,642 
man-days. All told, the 19 operational 
sites accounted for 50,550 man-days 
lost, in 195 strikes. 

• Unions demanded and got so much 
overtime and other special pay that 
some electricians at Cape Canaveral and 
Vandenberg made more than S700 a 
week. 

Robert E. Dunne, assistant subcom- 
mittee counsel, included these examples 
of earnings at missile bases in his testi- 
mony: Joseph H. Baker, journeyman 
electrician, from Aug. 19, 195S, to Nov. 

1 1, 195S. worked at Cape Canaveral for 
the Almond Electric Co. of Dallas. Tex., 
and earned no less than S426 a week 
and as high as S772 a week; plumbers 
and pipefitters working for the Bechtel 
Corp. at Vandenberg made between 
S402 and S733 a week, common labor- 
ers up to S2S7 a week, and two elevator 
operators at Vandenberg made up to 
S360 a week. 

The unions obtained agreements 
with contractors so that work shifts 
provided a maximum of overtime as 
well as extra pay for working 40 ft. 
above the ground on a missile. 

McClellan, in summing up the hear- 
ings to date, said many of the work 
stoppages “were deliberately called to 
create the need for overtime work. The 
testimonv has shown that both the 
unions and men knew scheduled target 
dates had to be met and that postpon- 
ing the work would necessitate lucra- 
tive overtime if the jobs were to be 
finished on time.” 

Other testimony disclosed instances 
of Air Force contracting officers author- 
izing overtime that the contractors did 
not think was necessary; of workers 
walking off the job when they could 
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Tl INFRARED DETECTORS WILL IMPROVE YOUR IR SYSTEMS 

With Detectivities Through 15x10 9 /Excellent Detector Stability/High Reliability* 


Take advantage of Texas Instruments volume produc- 
tion experience and achieve the high performance 
standards your IR systems demand with TI high- 
sensitivity indium antimonide infrared detectors! The 
high reliability of these photovoltaic detectors has been 
proved by many months of actual service in our nation’s 
most advanced weapon systems . . . you can be confident 
of electrical, mechanical and performance uniformity. 
Ideal for use with transistorized circuits, both the 
M-2000 and M-3000 series are designed to operate at 


liquid nitrogen temperature, and within the two to five 
micron range. Both detectors feature low noise/high 
responsivity and utilize painted lead and kovar pin con- 
struction to assure high electrical circuit reliability. 
Compactly packaged, the M-3000 series weighs only five 
grams and is especially designed to withstand strong 
vibrational stresses. The laboratory-sized M-2000 
weighs 38 grams. Specify these cooled indium antimo- 
nide IR detectors today for your volume production, 
high reliability infrared systems. 



electrical characteristics at minus 196°C 


Parameter 

Detectivity and Impedance Ranges Available 

Detectivity (D*) 

>4 x 10 9 

>6 x 10 9 

>9 x 10 9 

>12 x 10 s 

>15 x 10 9 

Small Signal AC 
Impedance (ohms) 

>500 

>1K 

>2K 

>3K 

>4K 


Time Constant less than I microsecond Spectral Response 2 to 5 microns 

D* dependent on area (minimum 4 x 10 s at optimum bias) 


Texas Instruments 

INCORPORATED 


not get the overtime they demanded, 
and of suspected tampering with mis- 
siles so work would be prolonged, 

• Jurisdictional disputes between 
unions reached the point where the 
construction workers at the site in- 
sisted on redoing work already per- 
formed by workers at the factory. 

The "blessed" manifolds were a 
celebrated example of these jurisdic- 
tional disputes. Ewell M. Hodge, a 
former contracting officer at Vandcn- 
berg who said he resigned from the Air 
Force because of the frustrations of 
his job, said the pipefitters insisted on 
reassembling missile manifolds which 
had been assembled in the factory. 

However, after pleas from the con- 
tractor and Hodges that the reassembl- 
ing in the field might throw off the 
delicate adjustments made in the fac- 
tory. the pipefitters union agreed to 
"bless" the manifolds. This consisted 
of the field pipefitters sitting around 
for the number of hours they figured 
it would have taken them to assemble 
the manifolds. The pipefitters put a 
"blessed” mark on the manifold and 
then sat around until it was time to 
"bless" the next manifold. 

Eventually, the pipefitters forced the 
contractor to let them assemble the 
manifolds in the field. Hodge said. In 
answer to whv the pipefitters would 
not accept the’ factory-assembled mani- 
folds. Hodge said: "The only thing 
that I hear expressed was the fact that 
it is contrary to their working agree- 
ment with tlie contractors association.” 

Sen. Carl T. Curtis (R.-Ncb.) of 
the subcommittee criticized both the 
government and the contractor for 
the manifold procedure: “I think the 
government has a responsibility and 1 
think also we need management in 
this country with a little more spine.” 

Sen. McClellan termed the bles- 
sing process one of “the most scan- 
dalous kind of jurisdictional makc- 
ivork projects." 

The Davis-Bacon Act authorizes the 
Secretary of Labor to stipulate the 
minimum wages for “construction, 
alteration and/or repair, including 
painting and decorating, of public 
buildings or public works of the 
U.S. . . ." The Secretary is directed to 
base the minimum wages on those 
prevailing in the area. 

When the Air Force includes the 
Davis-Bacon clause in a contract, the 
contractor often finds construction 
unions claiming this gives them the 
right to do all the work on the project, 
even though the contractor wants some 
of the work done in the factory. 

The Labor Department to date has 
not furnished criteria for determining 
just what constitutes construction at 
missile bases. This lack of guidance, 
according to several witnesses, aggra- 
vated jurisdictional fights among the 
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unions which were involved. 

Douglas D. Dorman, vice president 
for industrial relations of the Martin 
Co., told the subcommittee “the build- 
ing trades unions have attempted to 

of these weapon systems on the basis 
that the installation and assembly of 
the system at the site constitutes con- 
struction work under the [Davis-Bacon] 
Act . . . The Davis-Bacon Act should 
apply only to the permanent building 
structures and not to the missile or its 
related equipment.” 

Comparing a missile base with a 
house, Dorman said Davis-Bacon 
should apply to the house and lot— not 
to all the furniture in it. "The defini- 
tion of a weapon system as a public 
work,” he said, “is a perversion of the 
[Davis-Bacon] Act which was never de- 
signed to cover the situation we have 
today. Such an amendment to the 
act should define a public work as a 
permanent structural improvement of 
a piece of real estate owned and op- 
erated by the government of the U. S. 
such as a bridge, dam or fortress, but 
not including removable equipment 
such as ordnance, machinery, ground 
control, ground support or communi- 
cating systems.” 

Labor Secretary Coldberg on Apr. 
25 named a Missile Site Public Con- 
tracts Advisory Committee to recom- 
mend criteria for applying the Davis- 
Bacon Act at missile installations. Dr. 
Thomas W. Holland, professor of 
economics at George Washington Uni- 
versity. was appointed chairman of the 
three-man committee. Other members 
are Lloyd Bailer and Peter Seitz, New 
York arbitrators. 

Dr. Holland told Aviation Week 
that the committee is studving mate- 
rial on hand before conducting public 
hearings on the Davis-Bacon Act. The 
hearings arc expected to be conducted 
in June. Committee recommendations 
will be drafted after the hearings. Dr. 
Holland said the committee hoped to 
narrow the “gray area” between what 


is generally accepted as construction at 
missile sites and what is generally ac- 
cepted as non-construction. 

Sen. McClellan said on May 11 that 
despite executive action to stop strikes 
at missile bases, ”1 am fully convinced 
that the Congress needs also to meet its 
responsibility and pass legislation that 
will outlaw strikes and concerted work 
stoppages on government contracts, 
and particularly so in areas of national 
defense.” 

The shape of the no-strike legislation 
has not been determined. McClellan 
said there should be some kind of a 
panel established to settle labor-man- 
agement differences. 

"In this country we do not tolerate 
a man pointing a gun at another’s head 
to collect a debt,” Sen. McClellan 
said. "We provide a tribunal for 
wronged citizens to seek redress of 
their grievances. I do not know why 
our government cannot provide some 
kind of tribunal . . . that could resolve 
disputes arising between management 
and labor or between government and 
management or between government or 
labor . . . where work stoppages” would 
hurt the defense effort. 

Jerome S. Adlcrman, general counsel 
of the McClellan subcommittee, told 
Aviation Week he was not sure vet 
whether the no-strike law would be an 
entirely new one or whether it could be 
in the form of an amendment to exist- 
ing labor legislation. This is under 
study, he said. 

Sen. McClellan’s no-strike legislation 
might be an amendment to the Labor 
Management Relations Act of 1947 
(Taft-Hartlcy), which provides machin- 
ery for settling disputes. 

Dorman, of the Martin Co., sug- 
gested that Congress amend the Taft- 
Hartlev Act to empower the U.S. to 
sue unions which violated their con- 

Section 301 of the act empowers em- 
ployers to sue unions in District Courts 

greater use of this section by missile 
contractors would solve many of the 
labor problems reported by subcom- 
mittee investigators. However, he rec- 
ommended empowering the U. S. to 
sue if the employer did not do so 
within 1 5 days after work stopped. 

Labor legislation calling for much 
more than a tune-up or a few new parts 
for the machinery already within the 
Taft-Hartlcy Act will have tough going 
in this Coiigress-especially with Presi- 
dent Kennedy offering executive action 
as an alternative to a no-strike law. 

President Kennedy, who received 
strong labor support during his political 
campaign, almost certainly will oppose 
any drastic no-strike legislation. Also, 
many members of Congress feel there 
are adequate labor laws on the books 
to present strikes at missile centers. 
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USAF-STL Link Criticized by House Unit 


By Katherine Johnsen 

Washington— Tire House Govern- 
ment Operations Committee is pressur- 
ing Air Force to phase out Space Tech- 
nology Laboratories. Inc., the fully- 
owned subsidiary of Thompson Ramo 
Wooldridge. Inc., as technical manager 
of ballistic missile and space programs 
as rapidly as possible. 

Air Force established Aerospace Corp. 
—a non-profit organization— to take over 
STL's manager role about a year ago, 
chiefly because of opposition from the 
committee to STL's conflicting roles as 
a private, profit-making corporation and 
an Air Force manager with privileged 
access to the files of missile and space 
contractors and a measure of indirect 
control over their operations. 

When Aerospace was established, Air 
Force continued STL as technical man- 
ager of its three ballistic missile pro- 
grams— Atlas. Titan, and Minuteman— 
to avoid disruption. It also left with 
STL a fuzzily-defined role of related re- 
search and development and svstems en- 
gineering. Some restrictions on STL’s 
production of hardware were removed 
when Aerospace was formed. 

The committee now has restated its 
objections to STL’s conflict-of-interest 
position, which it feels is now even more 
clearly defined, and— in a report drawn 
by its military subcommittee headed by 
Rep. Chet Holifield (D.-Calif.),— has 
objected to the overlapping and con- 
fused activities of STL and Aerospace. 

To illustrate the "rather bizarre criss- 
crossings of management control." the 
committee pointed to the Advent com- 
munications satellite project. Army has 
established the U. S. Armv Advent 
Agency for general management and 
STL is its technical adviser. In this role, 
STL oversees the work of Aerospace, 
which is technical manager for Air 
Force aspects of the Advent program. 
On wholly Air Force programs. Aero- 
space oversees STL. 

The committee observed that be- 
tween Air Force Systems Command of- 
fices and the industrial contractors, 
‘‘there are now two technical organiza- 
tions with varying degrees of respon- 
sibility for, and proximity to, the actual 
weapon building process. This refined 
and complicated division of labor, and 
the seemingly top-heavy management 
structure ... is a consequence of the 
Air Force policy of coexistence for the 
two technical contract organizations. 
Aerospace comes in, but STL does not 
go out. . . 

“Considering the fact that STL now 
has become an industrial organization 
seeking customers on a competitive 
basis like other industrial concerns . . . 


the Air Force should close out, as 
rapidly as possible, contract functions 
with STL which afford privileged access 
to industry data and technical decision- 
making responsibilities affecting the 
industrial careers of the associate con- 
tractors.” 

When bans on STL's production of 
hardware were removed, with the for- 
mation of Aerospace, “a crucial turning 
point in STL's corporate career." it 
speeded plans for the construction of 
a new STL industrial complex, the 

"On a 110-acre site in Redondo 
Beach, Calif., the company [STL] is 
building a Space Research and Engi- 
neering Center, which it describes as 
‘the largest installation of its kind.' 
Scheduled for completion in March. 
1962. the company advertises that 'this 
ultramodern complex will provide facili- 
ties for 5,000 employes, including 2.000 
scientists and engineers.' The first 
phase of construction comprises six 
research-engineering office buildings, an 
engineering office building, a library- 
auditorium, a service building, and the 
headquarters building." STL is also set- 
ting up district and field offices at ma- 
jor locations of government customers, 
including Washington, Dayton, Boston, 
and Huntsville, Ala. 

The committee also noted that STL 
has formed a new “Products Division” 
to market scientific and technical de- 
vices investigated in the course of re- 
search in space and ballistic missile tech- 
nologs-. It noted: "The first two items, 
to be placed on the market in April 
1961. are described by STL as ‘the 
world’s fastest electronic camera and a 
highly portable, unusually stable, inde- 
pendent atomic frequenev standard.' " 

Despite the transfer of USAF techni- 
cal direction functions to Aerospace in 
anid-1960, STL total “sales” of $84 mil- 
lion for the calendar year exceeded the 

1959 level. At the end of the year, 
the committee said, STL “had a healthy 
backlog and contracts in force number- 
ing approximately 60.” Its customers 
included National Aeronautics and 
Space Administration. Air Force, Armv, 
Navv, and Atomic Energy Commission. 

The "bright new feather in STL's 
cap,” the committee observed, was an 
SI 8.4-million NASA contract for the 
Orbiting Geophysical Observatory. 
STL's proposal, calling for delivery of 
three flight spacecraft within three 
years, was chosen from eight submitted. 

Air Force outlays to STL in Fiscal 

1960 for technical direction functions 
totaled $78.7 million. For Fiscal 1961, 
this outlay will be increased to SS4.3 
million and divided S48.7 million for 
STL and $35.6 million for Aerospace. 


In Fiscal 1960. STL's USAF total 
was allocated $54.4 million for ballistic 
missiles and S24.3 million for other 
programs. In 1961, the STL total is 
allocated S41.5 million for ballistic 
missiles. $7.2 million, other programs. 

Aerospace's Fiscal 1961 total is di- 
vided S26.5 million for ballistic missiles 
and S9.1 million for other programs. 

These are the $7.2 million worth of 
non-missile programs STL has under- 
wav in the current fiscal vear: continua- 
tion of work on the NASA Able III 
and IN' programs, involving primarily 
tracking the Able IV Venus probe and 
analysis of data obtained. S300.000: 
continuation of work on the NASA 
Able V launch. $5.3 million; continua- 
tion of work on the Tiros, Transit and 
Courier programs, including fabrica- 
tion of the guidance system and guid- 
ance into orbit of additional Transit 
launches. SI. 6 million. 

Aerospace's non-missile programs for 
Fiscal 1961 are: systems engineering 
and technical direction of Navv Tran- 
sit I1IB and IVA launches, $700,000; 
work on Project Mercury, transferred 
from STL, $1.7 million; integrating pay- 
load with launching vehicles and orbit- 
ing of communications satellite (Ad- 
vent). SI million; initial design criteria, 
analysis and advance planning on satel- 
lite inspection program (Saint), $850,- 
000: general systems engineering and 
technical direction of Air Force respon- 
sibilities in testing of Army Nike Zeus 
anti-missile system. S500.000; systems 
analysis, general design criteria, and 
evaluation of technical proposals for 
orbital interceptor (Bambi). S920.000; 
systems engineering and technical di- 
rection for launching vehicle and mat- 
ing of the Dvna-Soar payload^ $1.1 
million; launching vehicles and activi- 
ties required to place two instrumented 
payloads in orbit in connection with 
outer space test (Vela Hotel jjcoject). 
$258,000: and systems engineering and 
technical direction in the Samos E-6 
reconnaissance system, $1.1 million. 

Intelligence Group 
Incorporated in ARC 

Washington — Georgetown Research 
Project, associated with the Graduate 
School of Georgetown Univcrsitv since 
1951. has joined the Atlantic Research 
Corp. as a military intelligence and 
social science research group. 

Dr. Hans W. Weigcrt, who formed 

tinue as director. In the past, the proj- 
ect has performed extensive research in 
various areas of military intelligence 
under contracts with Army and USAF. 
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More than 50 CONOSEAL Tube 
Joints and Fittings are used in the 
Nitrogen Tetroxide and UDMH 
propellant system of the Air Force 
Titan II missile. For both propel- 
lant and pressurization systems 
high performance dependability is 
required— for this reason leakproof 
all-metal Marman CONOSEALS 
were selected. 

In the Titan I the reliable 
CONOSEAL-joined propellant 
system handles liquid oxygen and 
RP-1 fuels and connects the 
liquid oxygen fast fill and 
drain systems. Transition 
joints with aluminum fe- 
male flange and stainless 
steel male flange Marman 
CONOSEALS effectively 
cope with temperatures as 
low as — 300°F. 


CONOSEAL Joints and Fittings 
are used on the Titan and other 
major missiles because of their 
proved optimum performance. 

Let CONOSEALS meet your 
specifications for a wide variety of 
applications, including connection 
of dissimilar metals. CONOSEALS 
are compact and lightweight. 

Get full information; ask your 
Marman Field Engineer, or write 
for Aircraft Catalog No. 800. 
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All-Metal CONOSEAL 
Joints Provide Piping 
Dependability For TITAN I and II 
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The unique CONOSEAL is rated for pressures up to 100,000 psig 
Temperatures from —425° to +2000°F with zero leakage 
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The 

VISICORDER records 


transistor torture 

Transistors often have to work under incredibly 
severe environmental conditions. Production- 
testing them gave engineers at Honeywell’s Semi- 
conductor Division a chance to exploit the great 
versatility of the 36-channel Visicorder oscillograph 
Model 1012. 

A certain order of transistors had to with- 
stand vibrations of 10G at 10 to 2,000 cps without 
failing during the test or as a result of it. A stand- 
ard test had been to measure the transistor’s per- 
formance, next subject it to non-active vibration 
(not in any circuit), and then re-measure. This 
approach was obviously deficient as it did not re- 
veal operating characteristics during test, nor did 
it disclose intermittent- type failures. 



In this photo, shaker 
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36-channel Model 
1012 Visicorder. 
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Unretouched record of vibration test on 36 transistors, each 


The customer’s quality requirements were 
stringent (AQL = .4%) and the large test sample 
required ruled out the use of an oscilloscope. The 
3-hour test would have made a battery of scopes 
and operators necessary; transient defects would 
be missed due to eyestrain, fatigue, etc. 

The Model 1012 Visicorder was chosen for the 
task as it simultaneously measures and records 36 
channels of test information throughout the test 
period. The Visicorder instantly and directly re- 
cords transients, no matter how random. 

A Visicorder record like this is always a wel- 
come supplement to your test data — your customer 
will be able to read it quickly and with full under- 
standing. And it is a permanent record which he 
can show to his customer, if necessary. 

For further information on how Visicorders 
can help to solve your instrumentation problems, 
contact your nearest Honeywell sales office without 
delay. Or write for Catalogs HC 906, 1012, 1108 
and 1406, to: 

Minneapolis-Honey well, Heiland Division, 5200 East 
Evans, Denver 22, Colorado, SK 6-3681— Area Code:303 


HONEYWELL INTERNATIONAL 

Sales and Service offices in all principal cities of the norld. 


Honeywell 





IBM System Chosen for OAO Satellite 


By Philip ). Klass 

The most sophisticated digital data 
processing system yet attempted for 
non-military satellite use will be devel- 
oped by International Business Ma- 
chines Corp. for the National Aero- 
nautics and Space Administration's 
Orbiting Astronomical Observatory 
(OAO). 

IBM's Federal Systems Division was 
selected for the job by Grumman Air- 
craft Engineering Corp., prime contrac- 
tor to NASA on the program (AW 
Feb. 13, p. 54). 

Data Processor 

The IBM data processor will serve 
as a control center to aim the 3,500-lb., 
lO-ft.-dia. satellite and its optical 
axis at any desired part of the celestial 
sphere and keep it precisely aligned. 
Additionally, the data processor will 
store instructions for subsequent experi- 
ments radioed up from ground stations 
and store experiment data until the 
satellite is in position to telemeter it 
back to a nearby earth station. 

The system is expected to incorpo- 
rate 45,000 components, 5,000 of 
which will be transistors, and weigh 
about 130 lb. To give the system and 
the OAO a high probability of operat- 
ing for at least a year, the IBM system 
will use quadruple redundancy at the 
component level and triple redundancy 


at the circuit or the module level. 

A new type of multi-aperture ferrite 
core memory will be used that permits 
non-destructive readout of stored data. 
This minimizes the possibility of error 
and reduces power consumption, com- 
pared with conventional core memories. 
Total average power consumption for 
the system is expected to be less than 
35 watts. System will have capability 
of storing 204,800 bits in the data stor- 
age memory, or 102,400 bits when 
operated as a dual (redundant) memory 
to provide greater reliability. 

The OAO will be the first satellite 
designed to probe the far reaches of 
space by analyzing ultraviolet radiation 
from stars and planets, masked from 
terrestrial observatories bv the atmos- 
phere, which will give earth-based scien- 
tists the ability to control or change 
the experiments while the vehicle is in 
orbit. The present NASA plan calls 
for the first OAO to canv an experi- 
ment, designed by the Smithsonian 
Astrophvsical Observatory, which will 
map the heavens at three different ul- 
traviolet wavelengths. Also planned 
for the first vehicle is an experiment 
by the University of Wisconsin which 
will use a broadband photoelectric 
photometer to measure intensity of 
ultraviolet radiation in several wave- 
length bands. 

The second OAO is planned to carry 
a moderate dispersion spectrometer, 


designed by Goddard Space Flight 
Center scientists, while the third will 
earn’ a high-dispersion spectrometer, 
designed by Princeton University scien- 
tists, to examine individual spectral 
line radiation. Subsequent vehicles 
may be outfitted with television cam- 
eras to permit visual exploration of the 
planets. 

To enable scientists to quickly alter 
an experiment to explore new discov- 
eries, NASA has called for considerable 
flexibility in the OAO design, which is 
reflected in the sophistication of the 
IBM data processor. 

Vehicle Control 

Stabilization and control of the OAO 
attitude, which will aim the telescope 
mounted in the center of the octa- 
gonal-shaped satellite, will be accom- 
plished by means of three sets of iner- 
tial wheels. Once the vehicle is in 
orbit, rate gyros will provide a means 
of sensing angular motion about all of 
the satellite’s axes, causing actuation of 
appropriate inertia wheels to dump the 
angular momentum. 

The OAO’s optical axis will then 
be oriented to a predetennined attitude 
using the sun as a reference, by means 
of six solar sensors mounted on the 
satellite. Initial attitude stabilization 
and orientation of the satellite when it 
first goes into orbit arc not functions 
assigned to the IBM data processor, 
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FOR MEGAWATTS AT MEGACYCLES 


Radiation at Stanford (formerly Levinthal) designs and 
builds high-power radar and communications transmitters, 
modulators and power supplies. This 30 megawatt trans- 
mitter for radar and component testing is typical. It dem- 
onstrates a unique capability for solving the special prob- 
lems of superpower RF. 

Two major design considerations in superpower RF 
equipment are performance and safety. In this unit— as 
in other Radiation-built systems with peak power to 100 
megawatts and frequencies to 40,000 megacycles— special 
circuitry operates at miscrosecond speeds to prevent dam- 
age to the equipment. It includes five sub-assemblies with 
remote console containing all controls, interlock indicators 
and monitoring oscilloscope. 


This capability of Radiation at Stanford is being utilized 
today by many prime contractors for advanced defense 
systems, and by makers of high-power commercial equip- 
ment. If you work with megawatts at megacycles, you can 
rely on it, too, for comprehensive solutions to your prob- 
lems. Write Radiation at Stanford, Dept. AW-5, 3180 Han- 
over Street, Palo Alto, California, for detailed information. 



JR AD I ATI ON 

(NCOAPOHATEO 


84 



station, and repeated back by the OAO 
transmitter for checking against the 
transmitted command. 

These commands, or OAO experi- 
ment program, are stored in a 256-word 
ferrite core memory in the data proc- 

The measurements made by the ex- 
periment subsystem, aboard the satellite, 
will be routed to and stored by the 
204.800/102,400 bit ferrite core memo- 
ry. referred to as the data storage sub- 
system. When the satellite passes near 
a terrestrial station and receives an 
appropriate command, the data proces- 
sor initiates readmit of the stored data 
and routes it to the satellite’s telemetry 
transmitter. The entire memory can 
be read out twice in 1 5 sec., IBM says. 


WELDED cordwood type construction will be i 

but will be performed by other sub- 

Prccisc orientation of the OAO 
optical axis can be determined by two 
or more of six optical star trackers, h our 
of the star trackers will lie mounted 
around the “waist” of the satellite, a 
fifth will be installed on the top and 
the sixth on the bottom. 

Only two star fixes arc needed to 
determine the direotion of the OAO 
optical axis orientation. However, be- 
cause the satellite attitude is stabilized 
in inertial space and because it will be 
in a low-altitude orbit (approx. 500 
mi.), the earth will obscure the celes- 
tial sphere from two or perhaps three 
of the star trackers at anv instant. 
This still will leave one or two "extra- 
star fixes which will permit more ac- 
curate determination of telescope aim- 
ing point. 

Satellite Orientation 

As the satellite orbits the earth, peri- 
odic reorientation of its optical axis will 
be required to prevent its line of sight 
from being obscured by the earth. 
Commands for these changes in satel- 
lite orientation will be telemetered 
from ground stations, when the OAO is 
overhead, and stored in the IBM data 
processor. 

To minimize satellite-borne equip- 
ment. most of the computation will be 
performed by earth-based computers. 
For example, the number of turns of 
inertia wheels required to swing the 
optical axis to a new area of the celes- 
tial sphere will be computed on the 
earth and transmitted to the satellite. 
The data processor will initiate inertia 
wheel movement, keeping a count on 
the number of revolutions and halting 
the wheel(s) when OAO's optical axis 
has been properly reoriented. 

Once the satellite has been re- 
oriented. it may be necessarv to shift the 
star trackers to a new set of stars to 


c mggedness and its reliability. 

prevent loss of spatial reference due 
to earth obscuration of the celestial 
sphere. If so, commands for the re- 
quired reorientation of the trackers also 
will be calculated by a terrestrial com- 
puter and telemetered to the vehicle. 
The data processor will then initiate 
signals which will cause the appropri- 
ate star tracker(s) to shift through the 
required angles to lock onto new stars. 

To assure that the OAO receives tele- 
metered commands correctly, they will 
be transmitted twice by the ground 


Satellite Status 

Periodically the data processor also 
will record information on the status of 
the satellite itself— such things as satel- 
lite skin temperature, internal tempera- 
tures and power supply voltage. This 
status data, recorded in the same 
memory as experiment data, also will be 
read out and telemetered down to a ter- 
restrial station. 

'Hie IBM data processor includes a 
timing generator, or clock, which con- 
trols all sequencing aboard the satellite. 
For simplicity, the clock will operate 
on the basis of a 64-sec. "minute” which 
is more easily computed by a system 



Polaris Mk. I Inertial Guidance Package 

Polaris Mk. I inertial guidance system, developed by Massachusetts Institute of Technology 
and produced by General Electric's Ordnance Dept., includes three-gyro stabilized platform 

GE^brings its total Polaris program contracts to date to SI20 million. Advanced Mark II 
guidance, for 2,500-mi. Polaris, is now under development at M.I.T. 
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SIX MONTHS FROM CONTRACT TO COUNTDOWN 


Just six months following contract award, Northrop began deliv- 
eries of Datico automatic checkout equipment for use in the 
Navy's Polaris Fleet Ballistic Missile program. Datico is used in 
factory, depot, tender, and submarine operations. 

Datico is a digital automatic tape checkout system with a wide 
variety of applications. Its successful integration by Northrop 
into the Polaris and other major weapons systems demonstrates 
that the same basic Datico equipment can be used at all levels 
86 


of maintenance and operation, utilizing the same test standards 
and methods and operated by personnel with the same basic 
training. 

Northrop is at work on more advanced versions of Datico to 
extend its capability 

to an ...n wider NORTRONICS 

range of military and kinDTubnD 
industrial systems. Iwvfl I ll llU I 


which operates in binary numbers. 

The same type of multi-aperture re- 
luctance switch (core), called MARS 
for short, will be used both for the 
256-word command storage and the 
larger experimentation and status data 
storage. 

The device was developed recently by 
IBM's Space Guidance Center at 
Owego, N. Y., which will build the 
OAO data processor. 

Device's Advantage 

Tire rotating drum type memory, 
widely used for terrestrial computers, is 
not too attractive for space use because 
of its angular momentum and the prob- 
lems of operating and lubricating ro- 
tating machinery continuously in a 
vacuum. Conventional ferrite core 
memory elements have the disadvant- 
age, for space, that readout of stored 
information erases the data from the 
memory. If data is required for sub- 
sequent use, it must be regenerated each 
time the memory is interrogated, which 
consumes power, requires added cir- 
cuitry and risks the possibility of error. 
The nondestructive readout capability 
of the new IBM multi-aperture cores 
gets around this problem. 

Another advantage is that if in- 
terference should prevent a terrestrial 
station from receiving data telemetered 
from the OAO, the station can obtain 
a repeat readout and transmission. 
System Redundancy 

Both component and module redun- 
dancy arc planned for the data processor. 
For components such as resistors, 
whose customary failure mode is to 
open-circuit, four resistors will be used 
in parallel and the circuit designed so 
that it will still operate despite open- 
circuit failure of three of the four re- 
sistors. For components such as capaci- 
tors. transistors and diodes, whose 
failure may be either an open or a 
short circuit, four components will be 
connected in a series-parallel ("H") 
. group so that failure of any one com- 
ponent will not cause failure of the 
circuit. 

For analog type circuits, such as sense- 
amplifiers and delay line amplifiers, 
three identical circuits will be operated 
in parallel. If there is any significant 
difference in the output of the three 
amplifiers, the two whose outputs 
"agree” are used and the "dissenter” 
amplifier output is ignored. 

Welded cordwood type construction 
will be employed in the plug-in modules 
that make up the system, to achieve 
high component density. 

IBM expects to deliver a non-flvablc 
model of the OAO data processor to 
Grumman in April, 1962. The com- 
pany's contract also calls for it to build 
a livable equipment for subsequent de- 
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An experimental model ESAR radar which demonstrates the fundamental aspects of electronically-steerable 
array radar is now undergoing test at Bendix Radio. The successful culmination of this experimental effort 
could provide the basis for a new technology leading to the development of multiple function, electronically- 
steerable array radars capable of searching, tracking, deep space communications and command control. 
ESAR is part of Project DEFENDER, the program of advanced research in ballistic missile defense directed by 
the Advanced Research Projects Agency, Department of Defense. The ESAR contract is administered by the 
Rome Air Development Center of the U.S. Air Force. Organizations working on advanced space concepts are 
invited to contact Bendix Radio for details, and to see ESAR in operation. 


Bendix Radio Division 
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► Space Environment Study— Effect of 
different types of radiation, ranging 
front ultraviolet to infrared and high- 
energy electrons, on different semi- 
conductor materials in a space en- 
vironment will be studied by CBS 
Laboratories under Air Force sponsor- 
ship. Results of tests, to be conducted 
in vacuum and temperature conditions 
simulating space conditions, will be 
used to recommend optimum semicon- 
ductor materials for space vehicle use. 

► Fast Warm-up Tubes Developed— 
Two new subminiature tubes, which 
require only five seconds to reach 
stable plate current, have been devel- 
oped by Raytheon. One tube, the 
QV112, is a medium-mu triodc with 
characteristics similar to the 61 1 1 tube. 
The other, a QV1 13, is a sharp cutoff 
pentode similar to the 3702. Both 
operate in the VHF region at bulb 
temperatures up to 220C. Engineering 
samples are available. Ravtheon Co.. 
Industrial Components Division. 35 
Chapel St., Newton 58, Mass. 


► French Report Doppler Tests-Rc- 
cent flight evaluation of the British 
Marconi doppler navigation equipment 
by the French Air Ministry indicated 
a mean groundspeed error of 0.0-1% at 
1,000 ft., and 0.07% at 36,000 ft., 
manufacturer reports. When operated 
over calm seas (Beaufort 0-1) at 35,000 
ft., maximum difference between over- 
land and over-water measurements was 
0.45%, Marconi says. Equipment 
drift measurements indicated a stand- 
ard deviation of 0.13 deg. In 33 
flights, totaling nearly 37 hr. of opera- 
tion, there was no equipment failure, 
Marconi savs. 


► Hound Dog Monitored by Remote 
Control— Data telemetered from Hound 
Dog missiles undergoing flight test over 
the Atlantic Missile Range is being 
relayed instantly by leased telephone 
line to North American engineers at 
Downey, Calif, while flight is in prog- 
ress. Procedure greatly accelerates en- 
gineering analysis of the performance 
of missile's inertial guidance system. 

► ECM System Under Flight Tcst- 
Thc Sperry automatic AN/ALQ-27 
electronic countermeasures system, 
originally developed for use on the 
B-52, will soon start flight evaluation 
tests aboard a KC-135 at Eglin AFB, 
Fla. The ALQ-27. whose planned pro- 
duction was canceled for economy rea- 
sons. is the first airborne ECM system 
designed to automatically select and 
control countermeasures equipment re- 
quired to jam and/or deceive enemy de- 
tection and tracking radars. 


WIDE ANGLE 
FLOATED RATE 
INTEGRATING GYRO 
FOR CONTROL APPLICATIONS 

Designed for strapdown control applications, this miniature wide 
angle precision gyro provides accurate and reliable performance 
in extreme missile environments. 

A newly developed high viscosity damping fluid with good low 
temperature characteristics permits large angular inputs without 
loss of reference and eliminates the need for paddle type damp- 
ing devices. Low uncompensated drift levels.are obtained through 
the use of externally controlled adjustments of mechanical mass 
unbalance and fixed torque drift. A unique torquer with external 
adjustments makes possible high torque linearity including at the 
"off null" position. The spin motor will operate satisfactorily 
from a three phase or single phase 400 cps power supply. 

Actual test data taken on a group of these gyros demonstrate 
the capability of this device as the most accurate and stable 
control gyro now available. Typical test results include the fol- 
lowing average values: 

Uncompensated mass unbalance level— 0.35° /ht/g avg.; 
Uncompensated restraint level— 0.4° /hr avg.; Torquer linearity 
0.017% avg. proportional from 0.1°/secto 5 ■ /sec. 


TYPICAL CHARACTERISTICS 


Angular momentum (gm em!/»c.) 100.000 

Operating temperature 180«F° 
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and look at the variety 
WRIGHT MOTORS offer... 



quality Servos and 

Rotating Components 

Wright of Sperry Rand offers design engineers faced with new 
challenges an exceptional source for meeting the most exacting 
demands. A wide variety of standard models plus superior en- 
gineering and production capabilities bring you assured quality. 


Write today for technical data and the name and address of 
vour nearest Wripht Motors reDresentative. 



• Photomultiplier tube aging test set, 
Model 550, can check two groups of 24 
tubes each sequentially, while all 4S 
tubes are operating continuously, by 
measuring anode and cathode currents 
of a single tube at a time. Illumination 
on each group of photomultiplier tubes 
is adjustable. Manufacturer: Automa- 
tion Laboratories, Inc., 179 Liberty 
Ave., Mineola, L. I., N. Y. 
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• Transistor heat radiator. Type 3AL- 
724. for TO-18 size packages, report- 
edly increases transistor frequency by 


n printed boards or metal chassis. 
Manufacturer: the Birtcher Corp., In- 
dustrial Division. 745 S. Monterey 
Pass Rd., Monterey Park, Calif. 



• Transistorized microwave spectrum 
analyzer, Model SA-S4T, covering fre- 
quency range from 10 me. to 40,SS0 
me., can be used for spectral measure- 
ments, detection and identification of 
spurious signals, countermeasures analy- 
sis, testing microwave oscillators and 
similar functions. Analvzcr weighs 70 
lb. and operates from either 12 v.d.c. or 
115 v.a.c. Single tuning unit covers the 
entire frequency range with a direct- 
reading frequency' dial. Manufacturer: 
Polarad Electronics Corp., 43-20 34th 
St., Long Island City 1, N. Y. 
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KEARFOTT is the world’s 

largest producer of . . . 



light-weight 

schuler- tuned 

3 GYRO PLATFORM 
SYSTEMS 
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Little Falls, New Jersey 


GENERAL PRECISION. INC. 
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BUSINESS FLYING 



Skyknight Unveiled Early to Gain Sales 


By Erwin ). Bulban 

Price tag of 567,500 lias been placed 
on Cessna Aircraft Co.'s new five-place 
turbosupercharged Model 520 Skv ■ 
knight business plane (AW Nov. 14, 
1960, p. 32) and first deliveries arc 
scheduled from the Wichita, Kan., fae- 

Cessna has departed radically from 
initial plans to introduce the new air- 
plane-planned earlier for first showing 


with the 1962 model line this fall-and 
indications are that its reasons are two- 
fold. though intenneshing. First, Cessna 
management is certain that the softness 
that has existed in business flving sales 
as a result of the U. S. recession has 
shown definite signs of improvement 
and since the airplane is ready to go. 
they want to strike while conditions are 

Two, introduction of a new air- 
plane at this time is a psychological sales 


gambit, heightening customer interest 
at a time when it is vulnerable to new 
attractions. 

Plans are to send Skyknight demon- 
strators on a nationwide tour of the 
company's dealers in July. 

Major feature of the new, higher- 
performance version of the Cessna 3 1 OF 
is use of turbosupercharged engines— 
260-lip. Continental TSIO-470-B-pro- 
viding a service ceiling of 27,200 ft., 
with powcrplants maintaining full 



SKYKNIGHT is powered by two Continental TSIO-470-B fuel injection engines with turbosuperchargcrs providing 260 hp. to 16,000 ft. 
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power up to 16,000 ft. Exhaust gas 
driven turbosuperchargcrs compress air 
inlet ram air for each engine, and an 
automatic compressor control assures 
optimum air intake for the engine with 
variations in altitude. Exhaust gases arc 
taken to the turbosuperchargcrs via 
stainless steel tubes. 

Heavier Than 310F 

Although externally similar to the 
310F. the Skyknight is heavier. Maxi- 
mum gross weight is 4.990 lb. and 
empty weight is 3,190 lb., compared 
with the 310’s maximum gross weight 
of 4,830 lb., empty weight of 3,040 lb. 

Because the turbosuperchargcrs main- 
tain constant power output up to 

16.000 ft., speed at that altitude reaches 
a maximum of 265 mph. compared 
with a maximum of 245 mph. for the 
310F at sea level. 

Single-engine ceiling of the Sky- 
knight at maximum gross weight of 
4.990 lb. is 17.300 ft.; for the 31 OF at 
gross weight of 4,830 lb„ it is 7,700 ft. 

Engines are housed in low-profile na- 
celles measuring only 22 ! in. at their 
deepest point. The airplane is being 
offered with dual generators, vacuum 
pumps, vacuum systems and engine- 
driven fuel pumps’ backed up by dual 
auxiliary electric fuel pumps, as stand- 
ard equipment. 

Engines are fitted with manuallv- 
operated cowl flaps, and with butterfly 
valves housed in "sawtooth "-type fair- 
ings on the underside of the cowlings. 
Competitive Aircraft 

Indications are that the Skyknight is 
designed to give Cessna dealers a prod- 
uct directly competitive with the six- 
place Beech J50 Twin-Bonanza and 
seven-place Aero Commander 680F. 
both of which also are supercharged, 
and is a further example of business air- 
craft manufacturers' efforts to supply a 
growing demand for airplanes capible 
of operating at altitudes over 10,000 ft. 
for long distances. 

The cabin is several inches deeper 
than the Model 31 OF. Interiors are 
available in four color combinations and 
exteriors can be finished in any of 10 
different color combinations. 

Skyknight has 3,937 sq. in. of trans- 
parent area in the cabin and cockpit. 
Total cabin volume is 133 cu. ft. 

Skvknight’s landing gear utilizes 
Goodyear dual-cylinder disk-type brakes 
with a capacity of absorbing more than 

585.000 ft.-lb. of kinetic energy. 

Model 310F’s brakes are capable of 

handling about 446,000 ft.-lb. 

Four seating arrangements are avail- 
able— four-place with rear seats together, 
four-place with aisle space between rear 
scats, five-place with a single scat on 
left side behind two-rear scats and three 
single scats plus a stretchout lounge in 
the rear on the left side. 
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BK-6 Glider Details 
Revealed by Soviets 

Russia has revealed design details and 
performance data on its new, single- 
place BK-6 “Neringa” glider. 

Built in Vilnius, Lithuania, by Balis 
Karvelis, the standard-class craft passed 
its flight tests last summer. However, a 
number of modifications are planned 
before the BK-6 is used as a trainer 
by the Soviet Union's semi-military 
DOSAAF sports organization. 

Designer Karvelis, who built the 
well-known BK-4 "Kaunas" glider in 
1957, started work on the high-perform- 
ance BK-5 and the BK-6 in the fall of 
1959. Actual construction work on the 
BK-6 was turned over to the Public 
Flying Club of the Lithuanian Soviet 
Socialist Republic’s Council of the Na- 
tional Economy. 

Specifications for the BK-6 include: 
wingspan, 48.9 ft.; wing area, 132.4 sq. 
ft.; wing aspect ratio, 18; wing chord at 
fuselage, 4.26 ft.; wing chord at tip, 1 .31 
ft.; angle of attack, 3 deg. 3 min.; di- 
hedral, 4 deg.; aileron span, 12.2 ft.; 
aileron area, 14.85 sq. ft.: horizontal 
tail surface span, 9.8 ft.; horizontal tail 
surface area, 16.9 sq. ft.; elevator angle, 
plus or minus 30 deg.; height of vertical 
tail surface, 4.17 ft.; vertical tail surface 
area, 8.86 sq. ft.; rudder angle, plus or 


minus 30 deg.; length of glider, 23.6 
ft.; maximum fuselage mid-section area, 
4.63 sq. ft. 

Performance data includes: maximum 
towing speed behind aircraft, 87 mph.; 
landing speed, 35.4 mph.: minimum 
sinking speed, 2.5 fps. at 43.5 mph.; 
best gliding ratio at 56.5 mph., 28. 

Maximum cockpit width for the BK-6 


is 22.4 in. and height is 37 in. Cockpit 
is designed to accommodate a back-type 
parachute. Space behind the pilot ac- 
commodates radio, barograph, baggage. 

Instrumentation includes an alti- 
meter, speed indicator, compass and 
electric turn and bank indicator. 

Weight of the glider is 511.5 lb. 
empty, and 728 lb. loaded. 



How 
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Where new ideas 
get off the ground 


■fir 




OAO AO-1 MOHAWK 

Orbiting Astronomical Observation- 

Observatory surveillance 

GULFSTREAM 
military transport 

ALBATROSS 
re^e aircraft 


V.S4-Z-;. 




S2F-3 TRACKER W2F HAWKEYE WF2 TRACER HYDROFOIL BOATS 
warfare curly warning early warning and applications 


Grumman Aircraft Engineering Corporation 
is a 31-ycar-old American company actively 
engaged in electronic systems integration, 
missiles, space vehicles, hydrofoils, corporate 
transports, military and commercial aircraft. 
In each of these important areas, Grumman 
has built a reputation for getting new con- 
cepts off the drawing board and into opera- 
tion. In short, a reputation for getting things 
done. And done right. 

If you’re going to be at ihe Paris 

the Grumman Exhibit at Booth 
58, Main Salon. On display will 
be the Grumman Gulfstream and 
other Grumman products. 


GRUMMAN 

AIRCRAFT ENGINEERING CORPORATION 
BETHPAGE, NEW YORK, U. S. A. 









EXPERIENCE 
AT THE 
“THINK STAGE" 
OF YOUR 
PROJECT 


background in designing, engineering and manufacturing 
military equipment, from combat vehicles to missile GSE. 
Add to this our continuing program of creative research 
and practical engineering, exploring new areas in conven- 
tional and atomic age weapons. Applied to your project, 
this experience, plus our research and test data, could well 
save you important R&D time and money. Suggestion: 
the earlier you call in FMC, the more we can contribute 
to your planning. 


PRIVATE LINES 


SILICONE NEWS from Dow Corning 



Fuel Resistant O-rings for Jets 


Piper Aircraft Co. delivered 235 air- 
planes valued at S2, 705, 627 in factory 
hillings during April. Total included: 
1 PA-18 "95" and 16 PA-18 "150" 
Super Cubs. 112 PA-22 Colts, 1 PA-22 
Tri-Pacer, 14 PA-23 Apaches, 11 PA-23 
Aztecs, IS PA-24 “180" and 38 PA-24 
"250” Conianches, and 24 PA-25 Paw- 
nees. This brings Piper deliveries for 
first four months of 1961 to 968 aircraft 
having a total factory billing value of 
more than SI 1.8 million. Two-place 
Piper Colt deliveries accounted for 447 
of the total units in this period. 

Beech Aircraft Corp. has introduced 
a new air education approach by pre- 
senting a special program on business 
aviation before the student bodv of St. 
Louis University’s Parks College of 
Aeronautical Technology. Wyman L.. 
Henry, Beech vice president-marketing, 
said the primary objective of the pro- 
gram is to put business aviation in its 
proper perspective, enabling students to 
better understand the ratal role of pri- 
vate planes in American industry by 
equating business flying in relation to 
the total aerospace industry. Also it will 
assess the impact of business flying on 
the national economy as an essential, 
productive working tool of business and 

Breguet 905 Fanvette glider has been 
issued a Certificate of Airworthiness by 
Federal Aviation Agency. The Fau- 
vette already has a Canadian certificate. 



The DC-8 Jetliner uses more than 500 
flexible couplings on fuel lines. Leak- 
age at any coupling is prevented by 
two rubber O-rings that must retain 
their rubbery properties and continue 
to seal as an O-ring should, despite 
constant contact with jet fueL 


Douglas engineers, after extensive 
tests, chose a special rubber com- 
pound based on Silastic® LS, the Dow 
Corning fluorosilicone rubber. Silas- 
tic LS resists fuels, oils, most hy- 
draulic fluids and solvents . . . doesn’t 
swell, or become tender. 
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One of the largest known primes is 2””— 1. Assume that it 
requires a human being a year to calculate each digit of this 
number. Who. if anyone, would have been capable of complet- 
ing the job? - Contributed 

The capability of the Data Systems Lab of Litton Systems has 
produced the highly successful Marine Tactical Data System, a 
digital computer-centered system using CRT and numerical dis- 
plays, and advanced read-in/read-out equipment. This capability 
can be applied to your data systems problems. 
answer to last week’s problem: It is quickly seen that the 
club must have more than the 4 members named. The easiest 
method is to start building up the committees, and the solution 
is found to be 7 members and 7 committees, which can be desig- 
nated 123, 145, 167, 246, 257, 347, and 356. 

□ LITTON INDUSTRIES, INC. 

Beverly Hills, California 
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SOLID RIVET STRENGTH 
WITH BLIND RIVETS 

CHERRYLOCK RIVETS for Your 
Difficult Solid Rivet Applications 


Mechanically Locked Stem • Flush Fracture 
(No Stem Trimming] • Positive Clamp-Up • 
Full Grip Range • Complete Hole Fill • Mini- 
mum Blind Side Clearance • Positive Visual 


Inspection (Grip Length Marked on Head) 


IVmhl. 


Ideal for Thin Sheet and 
Double-Dimple Applications — 
extremely large blind head 


A-286 STAINLESS STEEL • MONEL • ALUMINUM 

The Bulbed Cherrylock* offers a blind rivet that installs and 
performs like a solid rivet. Bulbed Cherrylock Rivets will 
qualify where you are now using solid rivets, offering higher 
joint strength with greatly increased joint reliability under 
critical loading conditions — fatigue, shake and sonic vibration. 

Now Cherrylock rivets give you a blind rivet that can be 
used in expensive forgings as well as for joining and attaching 
sheets and components. 

For technical data on Cherrylock Rivets, write Cherry 
Rivet Division, Townsend Company, Box 2157N, Santa Ana, 
California. 


CHERRY RIVET DIVISIOH 

SANTA ANA, CALIFORNIA 

Townsend Company 

ESTABLISHED 1816 . BEAVER FALLS, PA. 


WHO'S WHERE 


(Continued from page 19) 

Honors and Elections 

Dr. Lewis M. Branscomb, chief of (lie 
Atomic Physics Division at the National 
Bureau of Standards, has been awarded the 
U. S. Department of Commerce Gold 
Medal for Exceptional Sendee for "... de- 
velopment of basic knowledge of the atomic 
processes of stellar atmospheres, the terres- 
trial ionosphere, and interplanetary space. ” 

Francis I . Fox. general manager of the 
Los Angeles Department of Airports, has 
been named vice president of the Western 
Region of the National Aeronautic Assn. 

Air Marshal Sir Owen Jones has been 
elected president of the Roval Aeronautical 
Society for 1961-62. 

Changes 

Milton Bcilock. assistant project manager- 
Surveyor, Jet Propulsion Laboratory. Cali- 
fornia Institute of Technology, Pasadena. 

A. W. E. Houghton, assistant managing 

director, Vickcrs-Armstrongs (Aircraft) Ltd., 
Weybridge. England. Sir Geoffrey Tuttle 
succeeds Mr. Houghton as general manager. 

Duncan G. Wright. Jr., manager of Uni- 
ted Technology Corp.'s technical liaison 
office in Huntsville, Ala. 

C. L. Burton, development for aerospace 
and military equipment. Aluminum Co. of 
America. Pittsburgh, Pa. 

flurry A. Sosnoski, manager-planning for 
defense electronic products. Radio Corp. of 
America. New York, N. Y. 

Dr. Robert D. Schultz, in charge of the 
newly established electro-physical laboratory. 
North American Aviation's Space and In- 
formation Systems Division, Downey. Calif. 

M. W. Hunter, deputy chief engineer- 
space, and C. S. Perry, deputy chief engi- 
neer-missiles, Douglas Aircraft Co.'s Mis- 
siles and Space Systems Engineering De- 
partment. Santa Monica. Calif Also: G. V. 
Butler, assistant chief engineer-space: A. J. 
Carah. assistant chief engineer-missiles. 

Austin M. Elliott, director of operations. 
McCormick Sclph Associates, Hollister, 
Calif. 

Robert J. Sullivan, manager of liaison 
engineering in Europe for Fairchild Control 
Corp., a subsidiary of Fairchild Camera and 
Instrument Corp., Hicksville, N. Y. 

Lyman A. Bullard, military sales manager, 
Safe Flight Instrument Corp.. White Plains. 

Stanley W. Tnrnoff has joined Loral Elec- 
tronics Corp.; his headquarters will be m 
Dayton. Ohio. 

Melbourne J. Myers, manager, USD-7 pro- 

E mi for development and design of air- 
rnc electronic equipment. Mountain View 
(Calif.) Operations of Svlvania Electric 
Products. Inc., succeeding Robert R. Golds- 
borough. Jr., now manager, Engineering Op- 
erations Department. Mountain View Re- 
connaissance Systems Laboratory. 

E. L. Stone, chief of the Small Business 
Office. Los Angeles Army Ordnance Dis- 

Lt. Col. Sid Spear, chief of the Air Force 
News Branch. Office of Assistant Secretary 
of Defense (Public Affairs). Col. Spear is 
former information officer at Air Force Mis- 
sile Test Center. 
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General Dynamics Jet Writeoffs Continue 


General Dynamics Corp. continued 
to make provisions for costs of its jet 
transport programs in its first quarter 
statement, and Chairman Frank Pace, 
Jr., warned stockholders that writeoffs 
on the program are likely to increase 
proportionately later (AW Mav 8, p. 
45). 

The company reported net income of 
54,194,076 for the quarter compared 
with $6,164,175 for the same 1960 
period. Sales increased from S473.36S,- 
568 in the 1960 first quarter to S507,- 
524,954. 

How much earnings will be affected 
cannot be determined. Pace said, until 
all flight testing of the Convair 990 is 
done and certification is completed later 
this year. Other financial reports: 

• Lockheed Aircraft Corp. earned S4.4 
million or 59 cents a share on sales of 
S336 million for the first 1961 quarter, 
compared with S2.7 million or 37 cents 
a share on sales of S340 million for the 
same period last year. Chairman Robert 
E. Gross forecast total earnings of be- 
tween 521-23 million for 1961. 

• Martin Co. reported first quarter net 
income of 54,914,690 on sales of S198,- 
248,575 compared with last year’s first 
quarter results of S3,488,112 and 5140,- 
839,907. Earnings per share increased 
from 57 cents to 79 cents. 

• Chance Vought Corp. reported net 
income of 5949,270, equal to 79 cents 
a share for the first quarter of 1961, 
compared with S883.162 or 74 cents per 
share in the same period last year. Fed- 
eral income taxes for the first quarter 
of 1961 have been accrued at 54% of 
consolidated taxable earnings, since the 
company plans to file a consolidated 
return for the year. This decreased pro- 
vision for federal taxes by 5280.000, 
amounting to 23 cents per share. Con- 
solidated sales for the period totaled 
545,511.335 compared with S62.557,- 
198 in the same period in 1960, the 
decline attributed principally to sched- 
uled reductions in Crusader deliveries. 

• United Aircraft Corp. and its domes- 
tic subsidiaries' shipments for the first 
quarter ended Mar. 31. 1961, amounted 
to S277.646.010 compared with 5273,- 
904,687 for the same period last year. 
Net income for the quarter was 52,- 
015,450 or 26 cents per common share 
as compared with I960 first quarter 
earnings of S6.431.223 or 95 cents per 
share of common stock. 

• Fairchild Engine and Airplane Corp., 
in keeping with its prediction that 
1961 would be a profitable year, re- 
ported first-quarter earnings of S885,- 
000 or 29 cents a share on sales of S18,- 


584,000, but cautioned that these fig- 
ures should not be used as a basis for 
full-vcar earnings estimates. Fairchild 
lost 5326,000 or 11 cents a share on 
sales of S2 3, 542,000 in the first quar- 
ter of 1960. Company name was 
changed to Fairchild Stratos Corp. Mav 
1 5 . 

• Ling Tcinco Electronics first-quarter 
net earnings increased 95% over earn- 
ings for the first three months of 1960. 
Profits for the quarter ended Mar. 31 
were 5609,783 or 24 cents a share on 
sales of S34,837,500, compared with last 
year's first-quarter profits of S3 12.704 
or 13 cents a share on sales of S3 3,640.- 
915. 

• Republic Aviation reported consoli- 
dated sales for the first quarter of 1961 
amounted to 585,735,415. Net income 
after taxes was $2,679,807 or SI. 87 a 
share. This compares with first quarter 
1960 sales of 534,984,520 and a net 
income after taxes of 5498.000 or 5.35 

• Raytheon Co. 1961 first quarter 
profits after taxes were SI. 365,000 on 
sales of 5138,158,000. This was equal 
to 50.33 per share on 3,835.045 shares 
of common stock after provision for pre- 
ferred dividends. In the first quarter 
a year ago. sales were 5134.752,000 and 
profits after taxes were 52,160.000 or 
50.56 a share on 3.714,418 common 
shares then outstanding. Backlog at the 
end of the present quarter exceeded 
5320 million. 

• American Electronics, Inc., reported 
a first quarter 1961 net profit of S30.- 
622 on sales of 55,441,695 or 2.6 cents 
per share on 1,177,708 shares of com- 
mon stock outstanding on Mar. 31. 

• Electronic Specialty Co. sales for the 
first quarter of 1961 were more than 
double the corresponding quarter of 
1960: S6.1 million as against S2.5 mil- 
lion. Profits were 5185,000 or S0.21 
per share and backlog at the end of the 
quarter exceeded 520 million. 

• Thiokol Chemical Corp., 1961 first 
quarter net earnings of S1.044.39S 
represented a 28% increase over the 
1960 figure of 5817,820. Net sales were 
541,948.941 and S41.996.134 respec- 
tively. 

• Metal & Thermit Corp. had a net in- 
come of 5256,752 on sales of S9.715.- 
815 during the first quarter of 1961. 
A vear ago, income was 5274,191 on 
salt's of 510,030,905. 

• International Business Machines 
Corp. net earnings for the first quarter 
of 1961 were 548,826,669. equivalent 
to 52.67 a share on 18.31S.918 shares 
outstanding. Gross income from sales. 


service and rentals in the U. S. was 
S389.062.378. During the correspond- 
ing period in 1960, net earnings were 
S35, 178,509, equivalent to S1.92 a 
share on IS.280,759 shares outstanding, 
on a gross income of 5339,852,677. 

• Twin Coach Co. reported net earn- 
ings after taxes of S250.000 on sales of 

57.932.000 in the first quarter of 1961. 
The previous vear, the company earned 

5268.000 on sales of 58,535,000. Sales 
backlog was S 30.600.000. 

• B. F. Goodrich Co. net sales for the 
first three months of 1961 were 5172.- 
938,254 compared with S200,730,977 
for the same period in 1960, a decrease 
of 13.8%. Net income for the present 
period was $5,763,525, equivalent to 
S0.63 per share, as against 59,078.543. 
or S1.01 per share, a vear ago. 

• Cannon Electric Co. reported con- 
solidated net earnings of 5473.211. 
equal to 50.31 per share on 1.5 million 
shares outstanding, on sales of $11,434,- 
206. for the three months ended Mar. 
31. This compares with sales of 511.- 
271,967 and earnings of 5409,284. 
equivalent to SO. 27 per share, for the 
same period a vear ago. 

• American Airlines, Inc., reported a 
net loss of SI, 966.000 for the quarter 
ended Mar. 31. which included a net 
gain after taxes of 5385,000 from the 
sale of property. For the same period 
in 1960. net loss was S453.000 (includ- 
ing a similar gain of S464.000.) Total 
revenue for the two quarters was 591.- 
104,769 this year; 596,262,652 last year. 

• General Telephone & Electronics 
Corp. total revenue and sales for the 
first quarter of 1961 were $287,672,000 
and consolidated net income was S15,- 

328.000. equivalent to 50.22 per share. 
In 1960. sales were S29 1.2 32.000 and 
earnings S17, 534.000 or S0.26 per share. 
Current backlog is approximately S65 
million. 

• Borg- Warner Corp. sales for the first 
quarter of 1961 totaled SI 33,545.995. 
compared with S162.022.000 in the first 
three months of 1960, a decrease of 
17.6%. Net profit was S3.624.263. 
equal to S0.40 a share, as against S8,- 

319.000. equal to S0.92 a share. 

• Fairchild Camera & Instrument 
Corp. reported 1961 first quarter net 
earnings of S877.000 on sales of S20.- 

655.000. For the corresponding period 

in 1960, earnings were 5801,000 on 
sales of 513,838,000. . 

• Cubic Corp. first quarter sales for 
1961 were 52,797,198 compared with 
Sl.703,936 in the same period last year, 
an increase of approximately 35%. Net 
earnings rose from 557,999 to 595,676. 
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AIR NAVIGATION 



landing systems. 


DME • TACAN • VORTAC 
ITT’S ANSWER TO MANY 
OF TODAY’S TRAFFIC 
CONTROL PROBLEMS 

Just five years after the famous 
Wright brothers' Kitty Hawk 
flight, ITT started in avionics. 

With such a heritage in 
air navigation it is no wonder 
ITT developed DME — 
distance measuring equipment 
which provides pilots with 
distance accuracy of plus or 
minus two-tenths of a mile, 
yet weighs only 35 pounds. 

ITT's DME aboard today's aircraft 
tunes to any DME, VORTAC 
Or TACAN ground station 
for continuous distance information. 
The development of VORTAC 
and TACAN, the civilian and 
military rho-theta systems, is an 
ITT achievement typical of 
its great capabilities in avionics. 

Now even greater resourcefulness 
is attainable through the 
fusing of two divisions to form 
ITT Federal Laboratories. In a 
single company are Research and 
Development plus Manufacture, 
Maintenance and Service . . . 
ready to serve the military and 
industry with the shortest 
possible cycle between initial 
concept and delivered system. 


New Offerings 

National Scientific Cotp., Minneap- 
olis. Minn., organized under Minne- 
sota law in February, 1961, is a federal 
licensee under the Small Business In- 
vestment Act of 195S and is registered 
with the SEC under the Investment 
Company Act of 19-10 as a nondiver- 
sified, closed-end, management invest- 
ment company. The company intends 
to invest, through the purchase of 
equity securities or the making of long- 
term notes. in small business concerns 
which are principally engaged in scien- 
tific research and product development 
programs in such fields as electronics, 
physics and chemistry. Offering is 
1 . 5 million shares of common stock for 
public sale at SI. 15 per share. Proceeds 
will be added to general funds and 
used, together with other funds, to pro- 
vide equity investments and loans to 
small businesses, to provide financial, 
management and advisory services to 
such companies and for operating ex- 
penses. 

Motorola, Inc., Franklin Park, 111., 
engaged in research, development, de- 
sign, manufacture and sale of electronic 
products and equipment of various 
types. Offering is $30 million of de- 
bentures due 1986, for public sale; 
interest rate, public offering price and 
underwriting terms to be supplied by 
amendment. Of the proceeds. S20 
million will be advanced to Motorola 
Finance Corp., a wholly owned sub- 
sidiary, for use in its retirement of part 
of its current bank loans and outstand- 
ing commercial paper; balance will be 
applied by the company to the repay- 
ment and retirement of its outstanding 
42% term bank loans due 1965. 

Electronic Associates, Inc., Long 
Branch, N. J., engaged in the develop- 
ment, production and sale of analog 
computers and related equipment, pre- 
cision electronic plotting equipment 
and laboratory equipment; it also fur- 
nishes computer engineering services, 
involving problem analysis and solu- 
tion. at three computation centers here 
and in Europe. Offering is 75.000 
shares of capital stock for public sale; 
public offering price and underwriting 
terms to be supplied by amendment. 
Proceeds will be applied to the pay- 
ment of an unspecified amount of de- 
mand notes payable to a bank under 
a credit agreement of April, 1960; bal- 
ance will be added to working capital. 

North Electric Co., Gabon, Ohio, a 
manufacturer of telecommunications 
equipment, industrial switching and re- 
mote control systems, electromechan- 
ical and electronic components, and 
power supply assemblies used in com- 
puters and other electronic devices. Of- 



• Advanced hydrogen systems being developed by The Garrett Corporation 
solve the problem of keeping men alive and equipment operating for long 
periods of time in future satellites and space capsules. 


Engineers at The Garrett Corporation's AiResearch Manufacturing Divisions 
are dealing with challenging problems in fast-moving fields. 

Diversification of effort and vigorous leadership have made Garrett the 
world’s largest manufacturer of aircraft components and systems and a 
leader in specialized missile and spacecraft systems. 

Major fields of interest are: 

• Environmental Control Systems- Pioneer, leading devel- 

syMcm^fo^co'mmer'cfal and military abcfaT^an^l'ife 
support systems for satellites and space vehicles. 

• Aircraft Flight and Electronic Systems— Largest supplier 
of airborne centralized flight data systems; also working 
with other electronic controls and instruments including 
missile and submarine applications. 

• Missile Systems-Largest supplier of accessory power 
units, AiResearch is also working with hydraulic, hot gas 
and hydrogen systems for missiles, liquid and gas cryo- 
genic valves and controls for ground support. 

• Gas Turbine Engines- World's largest producer of small 
gas turbine engines, with more than 9000 delivered in the 
30—850 hp class. Studies include industrial and nuclear 
applications. 

Excellent positions are available for qualified men with M.S., Ph. D. and 
Sc. D. degrees for work in these areas. 


THE 



Send resume to: Mr. G. D. Bradleti 

CORPORATION 

AiResearch Manufacturing Divisions 


Los Angles 45, California • Phoenix, Arizona 
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n LESS THAn TWO yEAR! 
OLIR SCIEnTISTS 
DEVELOPED An 
inOEniDUS HEW , 
ELECTROniC WARFARE 1 
DEVICE THAT WILL..." 



...that will be obsolete before it is operational, 
thanks to an accelerated R & D technique 
called QRC*. In a maximum of nine months, 
Hallicrafters QRC* counters a technological 
advance by a potential enemy before it can 
become a tactical threat. To maintain our 
Electronic Warfare Lead, more of this type of 
accelerated action is required every day. Look 
to Hallicrafters QRC* when the need is urgent. 



FOR COMPLETE DETAILS ON QRC*, CONTACT: 


* Quick Reaction Capability 


Urgent problems are solved _ 
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feting is 22,415 shares of common 
stock, for subscription bv stockholders 
of record on May 15, 1961; rate of sub- 
scription and subscription price to be 
supplied by amendment. Proceeds will 
be applied to working capital needs and 
to reduce short-term borrowings. 

Friden, Inc., San Leandro, Calif.; 
principal products are calculators, add- 
ing machines, data processing equip- 
ment, mailroom equipment, Ticketo- 
graph machines, clcctromode heaters, 
etc. Offering is 560,000 shares of com- 
mon stock; 150,000 shares for public 
sale by the company, and 210,000 out- 
standing shares by the present holders 
thereof. Proceeds of the company's 
sale will be used to provide tooling for 
new product models; to acquire ma- 
chine tools and equipment for in- 
creased operating efficiency; to expand 
international facilities; for additional 
plant buildings; for prepayment of bank 
loans; the balance to carry larger inven- 
tories and trade receivables. 

Arrow Electronics, Inc., Mineola, 
N. Y., engaged in the distribution of 
electronic components, parts and equip- 
ment as well as high fidelity, radio and 
television components and equipment, 
all manufactured by others. Offering is 
165,000 shares of common stock, for 
public sale at 55 per share; offering 
to be made on an all or none basis. 
Proceeds will be used to repay an exist- 
ing short-term bank obligation which 
was incurred to provide working capital; 
to expand sales, warehouse and office 
facilities; to acquire and equip addi- 
tional sales outlets; balance will be 
added to working capital to be used 
for general corporate purposes includ- 
ing the purchase of more inventory. 

Deluxe Coils, Inc. (now Wabash 
Magnetics, Inc.), Wabash, Ind., en- 
gaged in the manufacture and sales of 
epoxy encapsulated, microminiature 
and conventional coils for electrical and 
electronic industries, and in the manu- 
facture of electronic equipment such 
as variable inductors and high voltage 
power supplies. Registration is 666.500 
shares of common stock. Western 
Hemisphere Petroleum Corp., Tulsa, 
has been merged with and into Deluxe 
Coils, the continuing and surviving 
corporation whose name has been 
changed to Wabash Magnetics. Inc. 
Under the merger plan, the 666,500 
shares of Western common became 
666,500 shares of company stock, and 
the company’s 450.000 shares contin- 
ued outstanding; outstanding warrants 
to purchase 100,000 shares of Western 
common were converted into warrants 
to purchase a like amount of company 
common, and outstanding options and 
warrants for 261,320 shares of company 
common continued outstanding. 


The Lincoln Laboratory 'program for ballistic 
missile range measurements and penetration 
research includes: 


EXPERIMENTAL RESEARCH 

Measurements and analysis of ICBM flight phenomena for 
discrimination and for decoy design purposes, including opti- 
cal, aerodynamic and RF effects. 


SYSTEM ANALYSIS 

Studies to apply research findings to advance the technology 
of ICBM and AICBM systems. 

INSTRUMENTATION ENGINEERING 

Designing radar, optical and telemetry equipment with which 
to measure ICBM flight effects under actual range conditions. 


RADAR SYSTEMS RESEARCH 

Extending the theory and application of radar techniques to 
problems of discrimination, countermeasures and performance 
in a dense-target environment. 

HYPERSONIC AERODYNAMICS 

Study of the flow-fields around re-entering bodies for various 
body designs and flight conditions. Excellent computer facili-. 
ties available. 

RADAR PHYSICS 

Theoretical and experimental studies in radar back-scattering. 
Interaction of RF radiation with plasmas. 


A more complete description of the Laboratory’s work 
will be sent to you upon request. 



LINCOLN LABORATORY 


LEXINGTON 73. MASSACHUSETTS 
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Said Johann Kepler: "The planets move in elliptical orbits about the sun, and the square of their 
periods of revolution are proportional to the cube of their mean distances from the sun." 
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The totally new Brush Recorder Mark 200 made these incredibly crisp tracings. No other recorder in 
existence can match them. Note the line width. It never varies . . . regardless of writing velocity, regardless 
of chart speed. The writing mechanism is electrically signaled by the position-seeking "Metrisite” transducer 
... no parts to wear, infinite resolution, verifiable dynamic 14% accuracy. Traces are permanent, high- 
contrast, reproducible ... on low cost chart paper. The Mark 200 has but three standard controls . . . 
attenuator, pen position, chart speed. Such fidelity, simplicity and economy are possible with no other direct 
writing recorder. Write for details §_ m 

. . . they’ll speak for themselves. m~JtU ^9*1 
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HOW THE WORD GETS AROUND.. . Problem: Build a 

4,000-mile military communications network for 15 NATO countries. Bounce microwave messages off the 
troposphere, hurdle mountain ranges, reach over the curvature of the earth to span a continent from the 
Arctic Circle to Turkey. Tall order! But NATO is doing it, with Project Ace High: an international forward- 
scatter communications system. 

The first link in Ace High, a four-station sys- 
tem called Hot Line, was installed in Norway 
in 1958. Varian’s VA-800C amplifier klystrons are 
the heart of the system. Tube life to date is 
averaging over 5,000 hours. What's more, the 
average improves every day; two-thirds of the 
tubes are still operational. In fact, two tubes 
are over 13,000 hours. 

Do you require such exemplary tube perform- 
ance? Technical data? Just write Tube Division. 


PALO ALTO 22, CALIFORNIA 

BO MAC LABORATORIES, INC. 

VARIAN ASSOCIATES OF CANADA, LTD. 
S-F-D LABORATORIES, INC. 

SEMICON ASSOCIATES. INC. 

SEMICON OF CALIFORNIA, INC. 

VARIAN A.G. (SWITZERLAND) 
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CAO DO TRATA 


VA-800C- 2.16 to 2.40 kMc- 10 kW CW 





